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Fig 5
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AUTOMOBILE ACTIVE STEERING SYSTEM
WITH CYCLOIDAL-PIN WHEEL
MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Chinese
patent application No. 201410367147 4, filed Jul. 29, 2014.
The entirety of the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
specification.

FIELD OF THE INVENTION

The present invention relates to an automobile active steer-
ing system, and particularly to an automobile active steering
system with a cycloidal-pin wheel mechanism.

BACKGROUND ART

An automobile steering system plays a key role in automo-
bile running safety and driving experience. In a conventional
automobile steering system, the transmission ratio is usually
a fixed value, that is to say, the transmission ratio of the
steering system can not be changed during operation. A con-
traction exists between light steering effort and flexibility.
Namely, in case the torque transmission ratio is increased, the
steering effort will become lighter, while the angle transmis-
sion ratio will also become larger, indicating the steering is
not sensitive. In the conventional automobile steering system,
a relatively suitable transmission ratio with fixed value is the
result of a compromise. Although there are steering boxbox
with variable transmission ratios, e.g., a rack and pinion steer-
ing boxbox with variable tooth pitch, rack with recirculation
ball and gear sector-type steering boxbox with a variable
sector engagement radius, their transmission ratios can be
designed to vary in a certain range. However, this certain
range is not large, and these steering boxboxes are difficult to
process.

The problems mentioned above can be solved by a recent
automobile steering system in which the front wheel can steer
actively. By adding a set of planet reducing mechanism to a
steering column, e.g., in AFS system which has been devel-
oped jointly by BMW and ZF Friedrichshafen AG, an input
freedom is provided by a planet gear mechanical structure, so
as to provide additional steering by an electric servo motor.
The Audi Dynamic Steering system has been developed by
Audi, which has a variable steering ratio, is capable of varying
the steering ratio in a certain range continuously by a har-
monic gear set, and can magnify or downscale a steering
action of a driver in a certain range. Another active steering
system is a drive-by-wire steering system (SWB), in which
the driver’s steering angle input and the instant automobile
status are considered by a controller to determine the output
current of the steering motor for driving the front wheels. In
the drive-by-wire steering system, the mechanical connection
between the steering hand wheel and the steering boxbox is
eliminated, reducing the safety. In the AFS system of BMW
or the Dynamic Steering system of Audi, while an input
freedom is added to the steering system, the mechanical con-
nection between the steering hand wheel and the steering
boxbox is still maintained, which not only conforms to the
current regulations about automobiles, but also improves reli-
ability of the system.

SUMMARY

It is an object of the present invention to overcome the
contraction between light steering effort and flexibility, by
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providing an automobile active steering system with a cyc-
loidal-pin wheel mechanism which has a variable transmis-
sion ratio.

The present invention provides the following technical
solutions.

An automobile active steering system with a cycloidal-pin
wheel mechanism comprises a steering hand wheel, a steering
shaft, a No. 1 universal joint, a steering transmission shaft, a
No. 2 universal joint, a cycloidal-pin wheel type transmission
mechanism, a rotary hydraulic valve, and a steering boxbox;

the steering hand wheel is connected with an upper end of
the steering shaft by use of a spline pair, a lower end of the
steering shaft is connected with an upper end of the steering
transmission shaft by use of the No. 1 universal joint, the other
end ofthe steering transmission shaft is connected with a right
end of an input shaft in the cycloidal-pin wheel type trans-
mission mechanism by use of the No. 2 universal joint, a No.
3 gear of the cycloidal-pin wheel type transmission mecha-
nism is connected with a right end of the steering pinion shaft
of the rotary hydraulic valve by use of a spline pair, and a
steering pinion of the steering pinion shaft is engaged with a
rack part of the steering box.

Preferably, the steering hand wheel (47) is a three-spoke or
four-spoke steering wheel; the steering transmission shaft
(48) comprises a tube with internal splines and a shaft with
external splines which are assembled together, and the tube
with internal splines and the shaft with external splines are
connected in a sliding manner;

the rotary hydraulic valve (50) comprises a valve body (2)
and a steering pinion part, and the steering pinion part com-
prises the steering pinion shaft (1);

anupper end of the valve body (2) is provided with a pinion
shaft bore (2a) for installing the steering pinion shaft (1); a
lower end of the valve body (2) is provided with a bearing
bore (2b) for installing a No. 7 bearing (44), a left end of the
bearing bore (2b) is provided with a threaded bore (2¢) for
installing a No. 3 bearing end cover (45), a revolving axis of
the bearing bore (2b) for installing the No. 7 bearing (44) is
collinear with that of the threaded bore (2¢) for installing the
No. 3 bearing end cover (45), a revolving axis of the pinion
shaft bore (2a) is parallel with that of the bearing bore (25) for
installing the No. 7 bearing, three bores (2¢) of the same
structure for installing bolts are uniformly arranged in a left
end face of the valve body (2), three bolt bores (2d) of the
same structure for installing bolts are uniformly arranged in a
right end face of the valve body (2), and the steering pinion
shaft (1) is installed to and rotationally connected with the
pinion shaft bore (2a) at an upper end of the valve body (2).

Preferably, the cycloidal-pin wheel type transmission
mechanism (49) comprises an input part, a servo motor part,
an intermediate shaft part, an eccentric shaft part, a pin gear
ring part, an output part, a shell part, and an electromagnetic
clutch (31);

the shell part comprises the valve body (2), a lower shell
(4), an intermediate shell (11), an upper shell (16), an upper
cover (19), aNo. 1 bearing end cover (20), aNo. 2 bearing end
cover (25), and a No. 3 bearing end cover (45);

the valve body (2), the lower shell (4), the intermediate
shell (11), the upper shell (16), and the upper cover (19) are
successively connected and fastened by bolts, the No. 1 bear-
ing end cover (20) is connected with a thread of an upper
threaded bore (194) of the upper cover (19), the No. 2 bearing
end cover (25) is connected with a thread of a lower threaded
bore (19a) of the upper cover (19), the No. 3 bearing end
cover (45) is connected with a thread of the threaded bore (2¢)
of'the valve body (2);
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the input shaft (21) of the input part is installed to a bearing
bore (16g) at an upper end of the upper shell (16) and an upper
bearing bore (19¢) at an upper end of the upper cover (19) by
use of two No. 2 bearings (22) of the same structure, an
intermediate shaft (26) of the intermediate shaft part is
installed to a bearing bore (165) at an intermediate position of
the upper shell (16) and a lower bearing bore (195) of the
upper cover (19) by use of two No. 3 bearings (24) of the same
structure, the servo motor part is installed to a right end face
of a rear upper bore (19g) of the upper cover (19) by use of a
shell in a servo motor (28), a No. 5 gear (30) of the servo
motor part is engaged with a No. 6 gear (23) of the interme-
diate shaft part, the pin gear ring part is installed to a bearing
bore (11d) of the intermediate shell (11) by use of a pin gear
rack hollow shaft (14) in the pin gear ring part and two No. 1
bearings (9) of the same structure, a No. 2 gear (33) which is
installed to a right end of the pin gear rack hollow shaft (14)
is engaged with a No. 1 gear (12) of the input part, a No. 1
bearing bore (145) and a No. 2 bearing bore (14g) are installed
to the pin gear rack hollow shaft (14) by use of an eccentric
shaft (18) in the eccentric shaft part and two No. 4 bearings
(32) of the same structure and are rotationally connected with
each other, the output part is installed to a bearing bore (4¢) of
the lower shell (4) and a bearing bore (26) at alower end of the
valve body (2) by use of an output mechanism support shaft
(46) in the output part, a No. 6 bearing (40), and a No. 7
bearing (44), the output mechanism support shaft (46) is
engaged with a cylindrical pin (38) and a cycloidal wheel (39)
of the eccentric shaft part by use of a cylindrical pin sleeve
(37), the electromagnetic clutch (31) is connected between
the eccentric shaft (18) of the eccentric shaft part and the
intermediate shaft (26) of the intermediate shaft part, a steer-
ing pinion shaft part is installed to the pinion shaft bore (2a)
at an upper end of the valve body (2) by use of the steering
pinion shaft (1) and is rotationally connected with the pinion
shaft bore (2a), and the No. 3 gear (3) and a No. 4 gear (41) of
the output part are engaged with each other;

the eccentric shaft (18) is a rod-type structural member, the
eccentric shaft (18) comprises a right section shaft, a No. 1
shaft neck (18a), a middle unthreaded shaft, a No. 2 shaftneck
(18b), and an eccentric unthreaded shaft neck (18¢) which are
successively and integrally connected, a left end of the eccen-
tric unthreaded shaft neck (18¢) is provided with a stopping
slot, revolving axes of the right section shaft, the No. 1 shaft
neck (18a), the middle unthreaded shaft, and the No. 2 shaft
neck (184) are collinear with each other, a revolving axis of
the eccentric unthreaded shaft neck (18¢) is parallel with that
of the No. 2 shaft neck (1856), and an eccentric distance
between revolving axes of the eccentric unthreaded shaft
neck and the No. 2 shaft neck is 1 mm.

Preferably, the pin gear rack hollow shaft (14) is a rotary
body comprising a flange plate at a left end and a cylinder at
a right end which are integrally assembled, revolving axes of
the flange plate and the cylinder are collinear with each other,
twenty-six pin gear bores (14f) of the same structure are
uniformly arranged in the flange plate for installing pin gears
(8), two No. 1 unthreaded shaft necks (14d) of the same
structure and a spline shaft section are successively arranged
on a cylinder outer circumferential face at a right side of the
flange plate, a No. 1 groove (14e¢) is arranged between two
No. 1 unthreaded shaft necks (14d) of the same structure, a
shoulder is arranged at a left end of the No. 1 shaft neck (144)
at aleft end, a No. 2 groove (14¢) is arranged at a right end of
the spline shaft section; a stepped bore is arranged at a center
of the cylinder, the No. 1 bearing bore (145), a middle
unthreaded bore, and the No. 2 bearing bore (14g) are
arranged successively from right to left; the No. 1 bearing
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bore (145) and the No. 2 bearing bore (14g) are of the same
diameter, a groove (14a) is arranged in a right inner wall of the
No. 1 bearing bore (145), the middle unthreaded bore has a
diameter larger than that of the No. 1 bearing bore (1454) and
the No. 2 bearing bore (14g), and an in-bore positioning
convex shoulder is arranged at a left end of the No. 2 bearing
bore (14g).

Preferably, the pin gear ring part further comprises a sup-
porting ring (7), twenty-six pin gears (8) of the same struc-
ture, a No. 1 elastic collar for shaft (15), and a No. 2 elastic
collar for shaft (34);

the pin gear (8) comprises a left small-diameter section and
a right large-diameter section, the right large-diameter sec-
tion is an unthreaded shaft, a left section of the left small-
diameter section is provided with external threads, a right
section of the left small-diameter section is an unthreaded
shaft neck, and a chamfer is arranged between the left small-
diameter section and the right large-diameter section;

large end unthreaded shafts of twenty-six pin gears (8) of
the same structure are successively installed to twenty-six pin
gear bores (14f) which are uniformly arranged on a large disc
end of the pin gear rack hollow shaft (14) by use of interfer-
ence fit, twenty-six bores in the supporting ring (7) which are
aligned with twenty-six pin gear bores (14f) in the large disc
end are assembled to small end unthreaded shaft necks at a
left section of twenty-six pin gears (8), respectively, a right
end face of the supporting ring (7) is connected to contact the
chamfer between small end shaft necks at a left section of
twenty-six pin gears (8) of the same structure and large end
shaft necks of the pin gears (8), thirteen nuts of the same
structure are alternately installed to a small end of thirteen pin
gears (8) among the twenty-six pin gears (8) of the same
structure by use of threads, the No. 1 bearing (9) at a left side
is assembled to a left side of the No. 1 shaft neck (144) of the
pin gear rack hollow shaft (14), aleft end face at an inner ring
of'the No. 1 bearing (9) at a left side is connected to contact a
right end face of a left side shoulder of the No. 1 shaft neck
(14d), the No. 2 elastic collar for shaft (34) is assembled to the
No. 1 groove (14¢) of the pin gear rack hollow shaft (14), the
No. 1 bearing (9) at a right side is assembled to a right end the
No. 1 shaft neck (14d) of the pin gear rack hollow shaft (14),
the No. 2 gear (33) is assembled to an involute spline shaft of
the pin gear rack hollow shaft (14), the No. 1 elastic collar for
shaft (15) is installed to the No. 2 groove (14¢) of the pin gear
rack hollow shaft (14) ataright side ofthe No. 2 gear (33), and
the No. 2 elastic collar for shaft (34) is assembled to the No.
1 groove (14e) of the pin gear rack hollow shaft (14).

Preferably, the output part further comprises eight cylin-
drical pin sleeves (37) of the same structure, eight cylindrical
pins (38) of the same structure, the No. 6 bearing (40), the No.
4 gear (41), the No. 3 gear (3), a No. 1 shaft end collar (5), a
No. 1 screw (58), a No. 2 socket (43), the No. 7 bearing (44),
and the output mechanism support shaft (46);

left ends of eight cylindrical pins (38) of the same structure
are successively installed to eight cylindrical pin bores (46a)
which are uniformly arranged in the flange plate at a large end
of the output mechanism support shaft (46) by use of inter-
ference fit, eight cylindrical pin sleeves (37) of the same
structure are successively assembled to eight cylindrical pins
(38) of the same structure by use of clearance fit, the No. 6
bearing (40) is assembled to the No. 1 shaft neck (465) of the
output mechanism support shaft (46) by use of interference
fit, a right end face at an inner ring of the No. 6 bearing (40)
is connected to contact a shoulder at a right side of the No. 1
shaft neck (465) of the output mechanism support shaft (46),
a left end face at an outer ring of the No. 6 bearing (40) is
connected to contact a right end face of an inner flange of the
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bearing bore (4¢) of the lower shell (4), the No. 4 gear (41) is
assembled to the spline shaft of the output mechanism sup-
port shaft (46) by use of a spline pair, the No. 2 socket (43) is
assembled to the spline shaft at a left side of the No. 4 gear
(41) bu use of clearance fit, a right end face of the No. 4 gear
(41) contacts the spline groove end face of the involute spline
shaft, a right end face of the No. 2 socket (43) is connected to
contact a left end face of'the No. 4 gear (41), the No. 7 bearing
(44) is assembled to the No. 2 shaft neck (46¢) of the output
mechanism support shaft (46), a right end face at an inner ring
of'the No. 7 bearing (44) is connected to contact a left end face
if the No. 2 socket (43), and a left end face at an outer ring of
the No. 7 bearing (44) is connected to contact a right end face
of the No. 3 bearing end cover (45).

An automobile active steering system with a cycloidal-pin
wheel mechanism comprises:

a steering hand wheel;

a steering transmission mechanism, which is connected
with the steering hand wheel for transmitting a steering angle
of the steering hand wheel;

a servo motor driving mechanism, which is capable of
providing an additional steering angle; and

a cycloidal-pin wheel mechanism, which is capable of
receiving the steering angle transmitted by the steering trans-
mission mechanism and the additional steering angle pro-
vided by the servo motor driving mechanism, so that the
steering angle transmitted by the steering transmission
mechanism and the additional steering angle provided by the
servo motor driving mechanism are superimposed and then
output;

a clutch, which selectively connects the servo motor driv-
ing mechanism with the cycloidal-pin wheel mechanism.

Preferably, the steering transmission mechanism com-
prises a steering shaft, a No. 1 universal joint, a steering
transmission shaft, a No. 2 universal joint which are succes-
sively connected, wherein the No. 2 universal joint is con-
nected with an input shaft of the cycloidal-pin wheel type
transmission mechanism;

the steering transmission shaft comprises a tube and a shaft
sleeve which are engaged by spline and are slidable with
respect to each other to modify a length of the steering trans-
mission shaft.

Preferably, the cycloidal-pin wheel type transmission
mechanism further comprises:

an input shaft, which is connected with the steering driving
mechanism and receives the steering angle output by the
steering wheel;

acycloidal-pin wheel reductor, which is connected with the
input shaft, receives the steering angle transmitted by the
input shaft, and outputs the steering angle;

wherein the clutch is arranged between the servo motor
driving mechanism and the cycloidal-pin wheel reductor, and
the clutch selectively transmits the steering angle output by
the servo motor driving mechanism to the cycloidal-pin
wheel reductor.

Preferably, the servo motor driving mechanism comprises:

a servo motor;

a No. 5 gear which is connected with the servo motor,
wherein revolving axes of the No. 5 gear and the servo motor
are coaxial;

an intermediate shaft and a No. 6 gear, wherein revolving
axes of the intermediate shaft and the No. 6 gear are coaxial,
and the No. 5 gear is engaged with the No. 6 gear to transmit
the steering angle output by the servo motor to the interme-
diate shaft.

Preferably, the cycloidal-pin wheel reductor comprises:

an eccentric shaft;
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a cycloidal wheel, which is connected with an end of the
eccentric shaft in a coaxial manner, wherein the cycloidal
wheel is driven by the eccentric shaft to rotate eccentrically,
and the cycloidal wheel is provided with cylindrical pin
bores;

a pin gear rack hollow shaft, which is of a hollow configu-
ration;

pin gears, which are arranged on the pin gear rack hollow
shaft in a circular manner, wherein the cycloidal wheel is
engaged with the pin gears;

an output mechanism support shaft, which is provided with
cylindrical pins and cylindrical pin sleeves, wherein the cylin-
drical pins and cylindrical pin sleeves are engaged with the
cylindrical pin bores, and the cycloidal wheel eccentric
rotates to drive the output mechanism support shaft to rotate
around its axis;

wherein the pin gear rack hollow shaft is connected with
the input shaft, receives the steering angle output by the input
shaft, and transmits the steering angle to the output mecha-
nism support shaft;

the eccentric shaft can receive the steering angle transmit-
ted by the servo motor driving mechanism via the clutch and
transmit the steering angle to the output mechanism support
shaft.

Preferably, the pin gear rack hollow shaft and the input
shaft are driven by use of a pair of No. 1 gear and No. 2 gear
which are engaged with each other, the No. 1 gear and the
input shaft are connected in a coaxial manner, and the No. 2
gear and the pin gear rack hollow shaft are connected in a
coaxial manner.

Preferably, the automobile active steering system further
comprises a rotary hydraulic valve and a steering box,
wherein the rotary hydraulic valve is installed between the
cycloidal-pin wheel reductor and the steering box, so that the
cycloidal-pin wheel reductor transmits the steering angle out-
put by the output mechanism support shaft to the steering box
for steering wheels;

the rotary hydraulic valve comprises:

a valve body;

a steering pinion shaft, which is provided with four bosses,
wherein the bosses are provided with an angular groove, a
valve pocket gasket is installed in the angular groove, and
once the steering pinion shaft is inserted into the valve body,
the valve pocket gasket is compressed to deform and closely
fit to a valve body inner wall to provide sealing;

atorsion bar, which is inserted into an axial empty chamber
of the steering pinion shaft, and is fastened to the steering
pinion shaft by use of valve pocket positioning pins;

a spool, which is fastened to the torsion bar by use of a
spool positioning pin;

wherein the spool and the output mechanism support shaft
are driven by a pair of No. 3 gear and No. 4 gear which are
engaged with each other, wherein the No. 3 gear and the spool
are connected in a coaxial manner, and the No. 4 gear and the
output mechanism support shaft are connected in a coaxial
manner;

the steering pinion shaft is provided with tooth shaped
sections, wherein the steering box comprises a steering box
rack, and tooth shaped sections of the pinion shaft are
engaged with the steering box rack to drive the steering box
rack to move to left and/or right, thus steering the wheels.

An automobile active steering system with a cycloidal-pin
wheel mechanism comprises:

a steering wheel;

a steering driving mechanism, which is connected with the
steering hand wheel for transmitting a steering angle of the
steering wheel; and
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a cycloidal-pin wheel type transmission mechanism,
which is connected with the steering driving mechanism, and
receives the steering angle transmitted by the steering driving
mechanism;

a steering box, which is connected with the cycloidal-pin
wheel type transmission mechanism, receives the steering
angle output by the cycloidal-pin wheel type transmission
mechanism, and steers the wheels;

wherein the cycloidal-pin wheel type transmission mecha-
nism is further capable of applying an additional steering
angle, and the additional steering angle is superimposed on
the steering angle transmitted by the steering driving mecha-
nism for outputting.

Preferably, the steering driving mechanism comprises a
steering shaft, a No. 1 universal joint, a steering transmission
shaft, a No. 2 universal joint which are successively con-
nected, wherein the No. 2 universal joint is connected with an
input shaft of the cycloidal-pin wheel type transmission
mechanism;

the steering transmission shaft comprises a tube and a shaft
sleeve which are engaged by spline and are slidable with
respect to each other to modify a length of the steering trans-
mission shaft.

Preferably, the cycloidal-pin wheel type transmission
mechanism comprises:

an input shaft, which is connected with the steering driving
mechanism and receives the steering angle output by the
steering wheel;

a servo motor driving mechanism, which is capable of
providing an additional steering angle;

acycloidal-pin wheel reductor, which is connected with the
input shaft, receives the steering angle transmitted by the
input shaft, and outputs the steering angle;

a clutch, which is arranged between the servo motor driv-
ing mechanism and the cycloidal-pin wheel reductor, wherein
the clutch selectively transmits the steering angle output by
the servo motor driving mechanism to the cycloidal-pin
wheel reductor.

Preferably, the servo motor driving mechanism comprises:

a servo motor;

a No. 5 gear which is connected with the servo motor,
wherein revolving axes of the No. 5 gear and the servo motor
are coaxial;

an intermediate shaft and a No. 6 gear, wherein the inter-
mediate shaft and the No. 6 gear are connected in a coaxial
manner, and the No. 5 gear is engaged with the No. 6 gear to
transmit the steering angle output by the servo motor to the
intermediate shaft.

Preferably, the cycloidal-pin wheel reductor comprises:

an eccentric shaft;

a cycloidal wheel, which is connected with an end of the
eccentric shaft in a coaxial manner, wherein the cycloidal
wheel is driven by the eccentric shaft to rotate eccentrically,
and the cycloidal wheel is provided with cylindrical pin
bores;

apin gear rack hollow shaft, which is of a hollow configu-
ration;

pin gears, which are arranged on the pin gear rack hollow
shaft in a circular manner, wherein the cycloidal wheel is
engaged with the pin gears;

an output mechanism support shaft, which is provided with
cylindrical pins and cylindrical pin sleeves, wherein the cylin-
drical pins and cylindrical pin sleeves are engaged with the
cylindrical pin bores, and the cycloidal wheel eccentric
rotates to drive the output mechanism support shaft to rotate
around its axis;
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wherein the pin gear rack hollow shaft is connected with
the input shaft, receives the steering angle output by the input
shaft, and transmits the steering angle to the output mecha-
nism support shaft;

the eccentric shaft can receive the steering angle transmit-
ted by the servo motor driving mechanism via the clutch and
transmit the steering angle to the output mechanism support
shaft.

Preferably, the pin gear rack hollow shaft and the input
shaft are driven by use of a pair of No. 1 gear and No. 2 gear
which are engaged with each other, the No. 1 gear and the
input shaft are connected in a coaxial manner, and the No. 2
gear and the pin gear rack hollow shaft are connected in a
coaxial manner.

Preferably, the automobile active steering system further
comprises a rotary hydraulic valve, wherein the rotary
hydraulic valve is installed between the cycloidal-pin wheel
reductor and the steering box, so that the cycloidal-pin wheel
reductor transmits the steering angle output by the output
mechanism support shaft to the steering box for steering
wheels;

the rotary hydraulic valve comprises:

a valve body;

a steering pinion shaft, which is provided with four bosses,
the bosses are provided with an angular groove, a valve
pocket gasket is installed in the angular groove, and once the
steering pinion shaft is inserted into the valve body, the valve
pocket gasket is compressed to deform and closely fit to a
valve body inner wall to provide sealing;

atorsion bar, which is inserted into an axial empty chamber
of the steering pinion shaft, and is fastened to the steering
pinion shaft by use of valve pocket positioning pins;

a spool, which is fastened to the torsion bar by use of a
spool positioning pin;

wherein the spool and the output mechanism support shaft
are driven by a pair of No. 3 gear and No. 4 gear which are
engaged with each other, wherein the No. 3 gear and the spool
are connected in a coaxial manner, and the No. 4 gear and the
output mechanism support shaft are connected in a coaxial
manner;

the steering pinion shaft is provided with tooth shaped
sections, wherein the steering box comprises a steering box
rack, and tooth shaped sections of the pinion shaft are
engaged with the steering box rack to drive the steering box
rack to move to left and/or right, thus steering the wheels.

The present invention has the following beneficial effects
over the prior art.

1. The automobile active steering system is compatible
with various steering boxes to enable active steering. When
the automobile is running at a low speed, an angle transmis-
sion ratio of the steering system is reduced, so as to reduce the
range of steering angle of the steering wheels in case of
steering by a large angle at the low speed and to improve
flexibility during turning at the low speed. When the automo-
bile is running at a high speed, the angle transmission ratio of
the steering system is increased, so as to reduce sensitivity of
the steering hand wheel and to improve running stability at
the high speed.

2. In case the hydraulic power assisted steering box is
applied in the automobile active steering system, the rotary
hydraulic valve is installed between the cycloidal-pin wheel
type transmission mechanism and the steering box, so that the
motor can drive the rotary hydraulic valve via the cycloidal-
pin wheel type transmission mechanism, and the hydraulic
power assisted steering box can produce a corresponding
assisting effect.
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3. The automobile active steering system adopts a cycloi-
dal-pin wheel type transmission mechanism, and has a rather
wide selection range of transmission ratio. The transmission
ratio of a single stage lies in a range from 6 to 119, facilitating
selection of a motor and matching with the whole automobile.

4. The automobile active steering system adopts a cycloi-
dal-pin wheel type transmission mechanism, and mechanical
connections between the steering hand wheel and the steering
box are maintained, thus providing a higher reliability over
the drive-by-wire steering system.

5. The automobile active steering system adopts a cycloi-
dal-pin wheel type transmission mechanism, so that the sys-
tem has a long lifetime, because rolling friction is present
among transmission members of the cycloidal-pin wheel, and
the friction is small.

6. The automobile active steering system can further be
compatible with various electric power assisted steering, and
its arrangement is not restricted by the type of electric power
assisted steering.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an axonometric projection illustrating an automo-
bile active steering system with a cycloidal-pin wheel mecha-
nism in the present invention.

FIG. 2 is a generally sectional view illustrating the cycloi-
dal-pin wheel type transmission mechanism for the automo-
bile active steering system in the present invention.

FIG. 3 is a generally sectional view illustrating a steering
pinion part of the automobile active steering system in the
present invention.

FIG. 4 is an axonometric projection illustrating an input
part of the cycloidal-pin wheel type transmission mechanism
for the automobile active steering system in the present inven-
tion.

FIG. 5 is an axonometric projection illustrating a servo
motor part of the cycloidal-pin wheel type transmission
mechanism for the automobile active steering system in the
present invention.

FIG. 6 is an exploded axonometric projection illustrating
an intermediate shaft part of the cycloidal-pin wheel type
transmission mechanism for the automobile active steering
system in the present invention.

FIG. 7 is an exploded axonometric projection illustrating
an eccentric shaft part of the cycloidal-pin wheel type trans-
mission mechanism for the automobile active steering system
in the present invention.

FIG. 8 is an exploded axonometric projection illustrating a
pin gear ring part of the cycloidal-pin wheel type transmission
mechanism for the automobile active steering system in the
present invention.

FIG. 9 is an exploded axonometric projection illustrating
an output part of the cycloidal-pin wheel type transmission
mechanism for the automobile active steering system in the
present invention.

FIG. 10 is an exploded axonometric projection illustrating
the assembling state between a No. 3 gear of an output part
and a steering pinion part of the cycloidal-pin wheel type
transmission mechanism for the automobile active steering
system in the present invention.

FIG. 11 is an axonometric projection illustrating a cycloi-
dal wheel of the cycloidal-pin wheel type transmission
mechanism for the automobile active steering system in the
present invention.
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FIG. 12 is an exploded axonometric projection illustrating
a shell of the cycloidal-pin wheel type transmission mecha-
nism for the automobile active steering system in the present
invention.

FIG. 13 is an axonometric projection illustrating a pin gear
rack hollow shaft of the cycloidal-pin wheel type transmis-
sion mechanism for the automobile active steering system in
the present invention.

FIG. 14 is an axonometric projection illustrating a valve
body of the cycloidal-pin wheel type transmission mecha-
nism for the automobile active steering system in the present
invention.

FIG. 15 is an axonometric projection illustrating a lower
shell of the cycloidal-pin wheel type transmission mechanism
for the automobile active steering system in the present inven-
tion.

FIG. 16 is an axonometric projection illustrating an inter-
mediate shell of the cycloidal-pin wheel type transmission
mechanism of the automobile active steering system in the
present invention.

FIG. 17 is an axonometric projection illustrating an upper
shell of the cycloidal-pin wheel type transmission mechanism
for the automobile active steering system in the present inven-
tion.

FIG. 18 is an axonometric projection illustrating an upper
cover for the cycloidal-pin wheel type transmission mecha-
nism of the automobile active steering system in the present
invention.

FIG. 19 is a front view illustrating a pin gear in a cycloidal-
pin wheel type transmission mechanism for the automobile
active steering system in the present invention.

Reference numerals appearing in drawings comprise: 1
steering pinion shaft, 2 valve body, 3 No. 3 gear, 4 lower shell,
5 No. 1 shaft end collar, 6 nut, 7 supporting ring, 8 pin gear, 9
No. 1 bearing, 10 No. 2 shaft end collar, 11 intermediate shell,
12 No. 1 gear, 13 No. 1 elastic collar for bore, 14 pin gear rack
hollow shaft, 15 No. 1 elastic collar for shaft, 16 upper shell,
17 No. 2 elastic collar for bore, 18 eccentric shaft, 19 upper
cover, 120 No. 1 bearing end cover, 21 input shaft, 22 No. 2
bearing, 23 No. 6 gear, 24 No. 3 bearing, 25 No. 2 bearing end
cover, 26 intermediate shaft, 27 No. 1 socket, 28 servo motor,
29 No. 1 internal hexagon socket head bolt, 30 No. 5 gear, 31
electromagnetic clutch, 32 No. 4 bearing, 33 No. 2 gear, 34
No. 2 elastic collar for shaft, 35 No. 3 elastic collar for shaft,
36 No. 5 bearing, 37 cylindrical pin sleeve, 38 cylindrical pin,
39 cycloidal wheel, 40 No. 6 bearing, 41 No. 4 gear, 42 No. 2
internal hexagon socket head bolt, 43 No. 2 socket, 44 No. 7
bearing, 45 No. 3 bearing end cover, 46 output mechanism
support shaft, 47 steering wheel, 48 steering transmission
shaft, 49 cycloidal-pin wheel type transmission mechanism,
50 rotary hydraulic valve, 51 steering box, 52 steering shaft,
53 No. 1 universal joint, 54 No. 2 universal joint, 55 hydraulic
cylinder, 56 dust shield, 57 tie rod, 58 No. 1 screw, 59 No. 2
screw, 60 spool, 61 torsion bar, 62 valve pocket positioning
pin, 63 spool positioning pin, 64 spool gasket, 65 valve pocket
gasket.

DETAILED DESCRIPTION OF EMBODIMENTS

The present invention will be described in details herein-
after by reference to the accompanying drawings.

Referring to FIG. 1, an automobile active steering system
with a cycloidal-pin wheel mechanism in the present inven-
tion comprises a steering hand wheel 47, a steering shaft 52,
a No. 1 universal joint 53, a steering transmission haft 48, a
No. 2 universal joint 54, a cycloidal-pin wheel type transmis-
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sion mechanism 49, a rotary hydraulic valve 50, a steering
box 51, two dust shields 56 of the same structure, and two tie
rods 57 of the same structure.

The steering hand wheel 47 can be a three-spoke steering
wheel, a four-spoke steering wheel, or the like as required.

The steering transmission shaft 48 comprises a tube with
internal splines and a shaft with external splines which are
assembled together. The relative sliding between the tube
with internal splines and the shaft with external splines can
modify a length of the steering transmission shaft 48, so as to
meet the arrangement requirements of different models of
automobiles.

As showninFIG. 1, FIG. 2, and FIG. 3, the rotary hydraulic
valve 50 comprises a valve body 2 and a steering pinion part
(which comprises a steering pinion shaft 1, a spool 60, a
torsion bar 61, a valve pocket positioning pin 62, a spool
positioning pin 63, a spool gasket 64, and a valve pocket
gasket 65).

As shown in FIG. 2, FIG. 12, and FIG. 14, the valve body
2 is a shell-type structural member, and comprises two rotary
bodies which run through each other. An upper portion of the
valve body is a cylinder shaped rotary body, and a lower
portion is a disc shaped rotary body. The cylinder shaped
rotary body at the upper portion of the valve body 2 belongs
to the rotary hydraulic valve 50, and acts as the valve body.
The disc shaped rotary body at the lower portion of the valve
body 2 belongs to a shell part of the cycloidal-pin wheel type
transmission mechanism 49, and acts as a bearing seatbore. A
left end face and a right end face of the valve body 2 are
parallel with each other. An upper end of the valve body 2 is
provided with a pinion shaft bore 24 for installing the steering
pinion shaft 1. A lower end of the valve body 2 is provided
with a bearing bore 25 for installing the No. 7 bearing 44. A
left end of the bearing bore 24 is provided with a threaded
bore 2¢ for installing the No. 3 bearing end cover 45. A
revolving axis of the bearing bore 25 for installing the No. 7
bearing 44 is collinear with that of the threaded bore 2¢ for
installing the No. 3 bearing end cover 45. A revolving axis of
the pinion shaft bore 2a is parallel with that of the bearing
bore 25 for installing the No. 7 bearing 44. The left end face
of'the valve body 2 is uniformly provided with three bores 2e
of the same structure for installing bolts, so that the valve
body 2 is connected with a shell of the steering box 51 by
screws passing through the bores 2e. The right end face of the
valve body 2 is also uniformly provided with three bolt bores
2d of the same structure for installing bolts, so that the valve
body 2 is connected with a lower shell 4 of the cycloidal-pin
wheel type transmission mechanism by bolts passing through
the bolt bores 2d.

As shown in FIG. 2 and FIG. 3, the steering pinion part a
steering pinion of a gear rack type steering box which is
widely adopted in the current automobiles, and comprises the
steering pinion shaft 1, the spool 60, the torsion bar 61, the
valve pocket positioning pin 62, the spool positioning pin 63,
the spool gasket 64, and the valve pocket gasket 65.

The steering pinion shaft 1 comprises a valve pocket sec-
tion 1la, a transitional stepped shaft section 15, a steering
pinion 1¢, and a left supporting shaft section 14 which are
integrally assembled. Revolving axes for the valve pocket
section 1a, the transitional stepped shaft section 15, the steer-
ing pinion lc¢, and the left supporting shaft section 14 are
collinear with each other, and their shaft necks taper off from
right to left. A stepped bore is formed inside the valve pocket
section 1a, and a radial bore is formed in a right end of the
transitional stepped shaft section 15. The valve pocket section
la of the steering pinion shaft 1 comprises four angular
bosses which are evenly spaced. An angular groove is
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arranged in an external cylindrical surface of each angular
boss, and the valve pocket gasket 65 which is oil-proof is
arranged in each groove. In a natural state after installing, the
valve pocket gasket has an outer diameter slightly larger than
that of angular bosses of the valve pocket section. Once the
steering pinion shaft 1 is installed to the valve body 2, the
valve pocket gasket 65 is compressed to deform and closely fit
to an inner wall of the valve body 2 to provide sealing.

The spool 60 comprises from right to left an involute spline
shaft section 60a, a spool positioning pin shaft section 605, a
spool section 60c, and a left unthreaded shaft end. Revolving
axes of the involute spline shaft section 60a, the spool posi-
tioning pin shaft section 605, the spool section 60¢, and the
left unthreaded shaft end are collinear with each other. Shaft
necks at both sides of the spool section 60c¢ taper to a left side
and a right side, respectively. An isometric bore is formed at
a center of the spool 60, a threaded bore is formed in an
internal bore of the involute spline shaft section 60a, and a
radial bore is formed at the intermediate portion of the spool
positioning pin shaft section 605. Isometric unthreaded shafts
are arranged at both sides of the spool section of the spool 60,
and nine crescent-shaped pits are arranged in an intermediate
portion in the peripheral direction and are evenly spaced.
These crescent-shaped pits form nine oil reservoirs. Two ring
slots are arranged in an external cylindrical surface of the left
and right end unthreaded shaft, respectively. An oil-proof
spool gasket which is circular-arc-shaped is arranged in the
ring slot. An external cylindrical surface of the spool gasket
contacts and engages with an inner wall of the internal bore of
the valve pocket section of the steering pinion shaft 1 to
provide sealing.

The torsion bar 61 is a cylinder which has a large diameter
at both ends and has a small diameter at the intermediate
portion. A radial bore is formed in the left and right end of the
external cylindrical surface, respectively. The left end of a
larger diameter of the torsion bar 61 is inserted into a smaller
bore of the stepped bore inside the valve pocket section 1a of
the steering pinion 1c, until the radial bore at this end is
aligned with a radial bore at the right end of the transitional
stepped shaft section 156 of the steering pinion shaft 1. The
valve pocket positioning pin 62 is inserted from the radial
bore at the right end of the transitional stepped shaft section
15 of the steering pinion shaft 1 into the above aligned bore,
so that the valve pocket positioning pin 62 connects the left
end of the torsion bar 61 with the steering pinion 1¢. The right
end of a larger diameter of the torsion bar 61 is inserted into
the bore inside the spool 60, until the radial bore at this end is
aligned with the radial bore at the intermediate portion of the
spool positioning pin shaft section 605 of the spool 60. The
spool positioning pin 63 is inserted from the radial bore at the
intermediate portion of the spool positioning pin shaft section
605 of the spool 60 into the above aligned bore, so that the
spool positioning pin 63 connects the right end of the torsion
bar 61 with the spool 60.

Like the case of the existing gear rack type hydraulic power
assisted steering system, the steering pinion shaft 1 is
installed to and rotationally connected with the pinion shaft
bore 2a at the upper end of the valve body 2. Three angular oil
reservoirs formed between four angular bosses of the valve
pocket section 1a of the steering pinion shaft 1 and the inner
wall of the valve body 2 confront three axial oil bores in the
valve body 2, respectively. These three oil bores are con-
nected with three hollow bolt tube joints by use of their inner
wall threads. These three hollow bolt tube joints are con-
nected from left to right with a high-pressure oil pump, a
hydraulic cylinder left chamber, and a right chamber of the
hydraulic power assisted steering system by use of three
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copper tubes for oil. The connection manner as described
above is widely adopted in the rotary hydraulic valve of the
existing hydraulic power assisted steering system.

As shown in FIG. 1, like the case of the existing gear rack
type hydraulic power assisted steering system, the steering
box 51 is a gear rack type hydraulic power assisted steering
box, and comprises a hydraulic cylinder 55, a steering box
rack, a steering box shell, and two dust shields 56 of the same
structure. A gasket is arranged between a right end of the
hydraulic cylinder 55 and a left end face of the steering box
shell, and then the hydraulic cylinder 55 is connected with the
steering box shell by use of a bolt. The hydraulic cylinder 55
has a piston rod. The piston rod is connected with the steering
box rack by use of engagement between external threads at a
right end of the piston rod and threads of an internal threaded
bore at the left end of the steering box rack. The piston rod
passes through bores in the above mentioned shell connection
face. An O-shaped gasket is arranged in a ring slot on the inner
wall of the bore, and closely fits to an outer wall of the piston
rod to prevent the hydraulic oil from leaking from the hydrau-
lic cylinder. The piston rod of the hydraulic cylinder 55 is
connected at its left end with a tie rod 57 which is arranged at
a left side of the steering box 51 by use of a bulb. The steering
box rack is connected at its right end with another tie rod 57
which is arranged at a right side of the steering box 51 by use
of a bulb. The dust shield extensible in the axial direction, is
socketed at one end with a portion of the tie rod 57 where the
diameter is varied, and is socketed at the other end into the
ring slot in the outer wall at the left end of the hydraulic
cylinder 55 and the ring slot in the outer wall at the right end
of'the steering box shell. It is noted that the steering box of the
present invention is a gear rack type steering box. However,
the active steering system of the present invention is not
limited to this kind of steering box.

The steering hand wheel 47 is connected with an upper end
of the steering shaft 52 by use of a spline pair, a lower end of
the steering shaft 52 is connected with an upper end of the
steering transmission shaft 48 by use of the No. 1 universal
joint 53, the other end of the steering transmission shaft 48 is
connected with a right end of an input shaft 21 of the cycloi-
dal-pin wheel type transmission mechanism 49 by use of the
No. 2 universal joint 54, the No. 3 gear 3 of an output part in
the cycloidal-pin wheel type transmission mechanism 49 is
connected with a right end of the spool 60 in the rotary
hydraulic valve 50 by use of an involute spline pair, and the
No. 3 gear 3 is axially fastened to the involute spline shaft
section 60a of the spool 60 by use of the No. 1 shaftend collar
5 and the No. 1 screw 58, wherein the steering pinion 1c of the
steering pinion shaft 1 is engaged with the steering box rack
of the steering box 51.

As shown in FIG. 2 and FIG. 12, the cycloidal-pin wheel
type transmission mechanism 49 is a core part in the automo-
bile active steering system in the present invention. The cyc-
loidal-pin wheel type transmission mechanism 49 comprises
aninput part, a servo motor part, an intermediate shaft part, an
eccentric shaft part, a pin gear ring part, an output part, a shell
part, an electromagnetic clutch 31, a No. 1 internal hexagon
socket head bolt 29, and fifteen No. 2 internal hexagon socket
head bolts 42.

As shown in FIG. 2 and FIG. 4, the input part comprises the
input shaft 21, two No. 2 bearings 22 of the same structure, a
No. 1 gear 12, a No. 2 shaft end collar 10, and a screw 59. The
No. 2 bearings 22 may be bearings of the model 61802, and
the No. 1 gear 12 has 16 teeth in the present embodiment.

The input shaft 21 is a structural member with a straight rod
and variable cross section, and comprises from right to left a
right unthreaded shaft, a No. 1 shaft neck 21a, a middle
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unthreaded shaft, a No. 2 shaft neck 215, and a spline shaft
section. Revolving axes of the right unthreaded shaft, the No.
1 shaft neck 21a, the middle unthreaded shaft, the No. 2 shaft
neck 2154, and the spline shaft section are collinear with each
other. The middle unthreaded shaft has the largest diameter,
and shafts at both sides of the middle unthreaded shaft have a
tapering diameter. The input shaft 21 is provided with a
threaded bore 21c at a center of a left end face.

Two No. 2 bearings 22 of the same structure are assembled
with the No. 1 shaft neck 21a and the No. 2 shaft neck 215 of
the input shaft 21, respectively. The left and right end face in
the inner ring of two No. 2 bearings 22 of the same structure
are connected to contact with shoulders of the No. 1 shaft
neck 21a and the No. 2 shaft neck 215 of the input shaft 21 to
provide axial positioning. The No. 1 gear 12 is assembled to
a spline shaft ata left end of the input shaft 21 with an involute
spline pair, and is connected with a left end face of the No. 2
shaft neck 215 to provide axial positioning. Further, the No. 2
shaft end collar 10 and the No. 2 screw 59 are installed in the
threaded bore 21c¢ at a center of a left end face of the input
shaft 21, and a right end face of the No. 2 shaft end collar 10
is connected with a left end face of the No. 1 gear 12, so that
the No. 1 gear 12 is axially compressed onto a spline shaft at
a left end of the input shaft 21.

As shown in FIG. 2 and FIG. 5, the servo motor part
comprises a No. 5 gear 30 and a servo motor 28.

Two bolt bores 28a are arranged on two mounting flanges
of the same structure at a left end of the shell of the servo
motor 28. A left end of an output shaft of the servo motor 28
is formed into an involute spline shaft section, and the No. 5
gear 30 has 16 teeth in the present embodiment.

The No. 5 gear 30 and the servo motor 28 are installed on
the output shaft of the servo motor 28 by use of an involute
spline pair and interference fit. A right end face of the No. 5
gear 30 contacts a left end face of an unthreaded shaft of a
spline shaft right end of the servo motor 28 to provide axial
positioning.

As shown in FIG. 2 and FIG. 6, the intermediate shaft part
comprises a No. 6 gear 23, two No. 3 bearings 24 of the same
structure, an intermediate shaft 26, and a No. 1 socket 27. The
No. 3 bearings 24 adopt bearings of the model 16001, and the
No. 6 gear 23 has 33 teeth in the present embodiment.

The intermediate shaft 26 comprises a No. 1 shaft neck
26a, a No. 1 involute spline shaft 265, a flange, a No. 2
unthreaded shaft neck 26¢, and a No. 2 involute spline shaft
26d. Revolving axes of the No. 1 unthreaded shaft neck 26a,
the No. 1 involute spline shaft 265, an intermediate shoulder,
the No. 2 unthreaded shaft neck 26¢, and the No. 2 involute
spline shaft 264 are collinear with each other. The middle
unthreaded shaft flange has the largest diameter, and shafts at
both sides of the middle intermediate shoulder have tapering
diameters.

The No. 6 gear 23 and the No. 1 socket 27 are assembled
from right to left to the involute spline shaft 265 of the inter-
mediate shaft 26. The No. 6 gear 23 is connected with the No.
1 involute spline shaft 265 of the intermediate shaft 26 by use
of'an involute spline pair, and realizes axial positioning by an
end face at a left end spline groove of the No. 1 involute spline
shaft 265. The No. 1 socket 27 is assembled to the No. 1
involute spline shaft 265 at a right side of the No. 6 gear 23, a
left end face of the No. 1 socket 27 is connected to contact a
right end face of the No. 6 gear 23, one of the No. 3 bearings
24 is assembled to the No. 1 shaft neck 264 at aright end of the
intermediate shaft 26, and aleftend face at an inner ring of the
No. 3 bearing 24 is connected to contact a right end face of the
No. 1 socket 27 to provide axial positioning. The other No. 3
bearing 24 is assembled to the No. 2 unthreaded shaft neck
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26¢ at a left end of the intermediate shaft 26, and a right end
face at an inner ring of the other No. 3 bearing 24 is connected
to contact a left end face of the intermediate shaft shoulder of
the intermediate shaft 26 to provide axial positioning.

AsshowninFIG. 2, FIG.7, and FIG. 11, the eccentric shaft
part comprises an eccentric shaft 18, two No. 4 bearings 32 of
the same structure, a No. 3 elastic collar 35 for shaft, two No.
5 bearings 36 of the same structure, and a cycloidal wheel 39.
In the present embodiment, the No. 4 bearing 32 and the No.
5 bearing 36 adopt bearings of the model 61802 and 16001,
respectively.

The eccentric shaft 18 comprises a right section shaft, a No.
1 shaft neck 18a, a middle unthreaded shaft, the No. 2 shaft
neck 184, and an eccentric unthreaded shaft neck 18¢. The
eccentric unthreaded shaft neck 18¢ is provided with a stop-
ping slot at its left end. Revolving axes of the right section
shaft, the No. 1 shaft neck 18a, the middle unthreaded shaft,
and the No. 2 shaft neck 185 are collinear with each other. The
revolving axis of the eccentric unthreaded shaft neck 18¢ is
parallel with that of the No. 2 shaft neck (185), and the
eccentric distance between them is 1 mm. The middle
unthreaded shaft has the largest diameter, and shafts at both
sides of the middle unthreaded shaft have tapering diameters.
An involute spline shaft section is formed at a right side of the
right section shaft.

The cycloidal wheel 39 is a disc type structural member. A
bore is arranged at a center of the cycloidal wheel 39, and an
in-bore convex shoulder 396 of generally circular shape is
arranged at a center of the bore. The convex shoulder 395
divides the bore into two bearing bores 39a of the same
structure. Revolving axes of two bearing bores 394 and the
in-bore convex shoulder 395 are collinear with each other.
Eight cylindrical pin bores 39¢ of the same structure are
uniformly arranged around two bearing bores 39a. Arc
shaped gear teeth of the same structure are arranged around
the cycloidal wheel 39. In this embodiment, the cycloidal
wheel 39 has 25 teeth, and an eccentric distance between the
revolving axis of these teeth and that of the eccentric shaft 18
is 1 mm.

Two No. 4 bearings 32 of the same structure are assembled
to the shaft neck 18a and the shaft neck 185 of the eccentric
shaft 18, respectively. A right end face of an inner ring of the
No. 4 bearing 32 at the left end is connected to contact an end
face of the right end shoulder of the shaft neck 186 of the
eccentric shaft 18 to provide axial positioning. A left end face
of an inner ring of the No. 4 bearing 32 at a right end is
connected to contact an end face of a left end shoulder of the
shaft neck 18a of the eccentric shaft 18 to provide axial
positioning. Two No. 5 bearings 36 of the same structure are
assembled in a side by side manner to the eccentric
unthreaded shaft neck 18c at the leftmost end of the eccentric
shaft 18. The No. 3 elastic collar 35 for shaft is assembled to
a groove on the eccentric shaft 18 at a left side of the No. 5
bearing 36 at the leftmost side. A right end face of the No. 3
elastic collar 35 for shaft is connected to contact aleft end face
of'an inner ring of the No. 5 bearing 36 at the leftmost side to
provide axial positioning. A gap exists between two No. 5
bearings 36 of the same structure, and has the same distance
to the in-bore convex shoulder 3956 of the central bore of the
cycloidal wheel 39. The cycloidal wheel 39 is assembled to
two No. 5 bearings 36 of the same structure. The in-bore
convex shoulder 395 of the central bore of the cycloidal wheel
39 is installed between two No. 5 bearings 36 of the same
structure. The left and right angular end faces of the in-bore
convex shoulder 395 for the central bore of the cycloidal
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wheel 39 are respectively connected to contact the right and
left end faces at an outer ring of two No. 5 bearings 36 of the
same structure.

As shown in FIG. 2, FIG. 8, FIG. 13, and FIG. 19, the pin
gear ring part comprises thirteen nuts 6 of the same structure,
a supporting ring 7, twenty-six pin gears 8 of the same struc-
ture, two No. 1 bearings 9 of the same structure, a pin gear
rack hollow shaft 14, a No. 1 elastic collar for shaft 15, a No.
2 gear 33, a No. 2 elastic collar for shaft 34. In this embodi-
ment, the nuts 6 are of the model M4x3.2, the No. 1 bearings
9 are of the model 61808, and the No. 2 gear 33 has 33 teeth.

The pin gear rack hollow shaft 14 is a rotary body com-
prises a flange plate at a left end and a cylinder at a right end
which are formed integrally. Revolving axes of the flange
plate and the cylinder are collinear with each other. The flange
plate is uniformly provided with twenty-six pin gear bores 14f°
forinstalling pin gears. Two unthreaded shaft necks 14d of the
same structure and spline shaft sections are arranged succes-
sively in an outer circumferential face of the cylinder at a right
side of the flange plate. A groove 14e is arranged between two
unthreaded shaft necks 14d of the same structure. For the
unthreaded shaft neck 144 at a left end, a shoulder is arranged
ataleft end of the unthreaded shaft neck 14d. A groove 14c¢ is
arranged at a right end of the spline shaft section. A stepped
bore is arranged at a center of the cylinder. A bearing bore
145, a middle unthreaded bore, and a bearing bore 14g are
arranged successively from right to left. The bearing bore 145
and the bearing bore 14g are of the same diameter. A groove
14a is formed in a right inner wall of the bearing bore 145. The
middle unthreaded bore has a diameter larger than that of the
bearing bore 145 and the bearing bore 14g. An in-bore posi-
tioning convex shoulder is arranged at a left end of the bearing
bore 14g.

The pin gear 8 comprises a left small-diameter section and
a right large-diameter section, the right large-diameter sec-
tion is an unthreaded shaft, the left small-diameter section has
adiameter less than that of the right large-diameter section. A
left section of the left small-diameter section is provided with
external threads, a right section of the left small-diameter
section is an unthreaded shaft neck, and a chamfer is arranged
between the left small-diameter section and the right large-
diameter section.

Large end unthreaded shafts of twenty-six pin gears 8 of
the same structure and the twenty-six pin gear bores 14f
which are uniformly arranged on a large disc end of the pin
gear rack hollow shaft 14 are installed to the pin gear rack
hollow shaft 14 successively by use of interference fit. The
twenty-six bores in the supporting ring 7, which are aligned
with the twenty-six pin gear bores 14f1in the large disc end, are
respectively assembled to small end unthreaded shaft necks at
a left section of the twenty-six pin gears 8. A right end face of
the supporting ring 7 is connected to contact a chamfer
between small end shaft necks at a left section of the twenty-
six pin gears 8 of the same structure and large end shaft necks
of'the pin gears 8. Namely, axial positioning is realized by a
chamfer atthe center of the twenty-six pin gears 8 of the same
structure. Thirteen nuts 6 of the same structure are alternately
connected with external threads at a small end of thirteen pin
gears 8 among the twenty-six pin gears 8, so that the support-
ing ring 7 is fastened to the twenty-six pin gears 8. The No. 1
bearings 9 at a left side is assembled to the shaft neck 144 at
a left side of the pin gear rack hollow shaft 14, and a left end
face of the inner ring of the No. 1 bearing 9 at a left side is
connected to contact a right end face of the left side shoulder
of'the shaft neck 144 at a left side of the pin gear rack hollow
shaft 14 to provide axial positioning. The No. 2 elastic collar
for shaft 34 is stuck in the groove 14e of the pin gear rack
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hollow shaft 14, and a left end face of the No. 2 elastic collar
for shaft 34 is connected to contact a right end face of the inner
ring of the No. 1 bearing 9 at a left side to provide axial
positioning. The No. 1 bearing 9 at a right side is assembled
to one of the shaft necks 144 at a right side of the pin gear rack
hollow shaft 14, a left end face of the inner ring of the No. 1
bearing 9 at aright side is connected to contact aright end face
of'the No. 2 elastic collar for shaft 34 to provide axial posi-
tioning. The No. 2 gear 33 is assembled to an involute spline
shaft at a right end of the pin gear rack hollow shaft 14, and
axial positioning is realized by a left end spline groove end
face of an involute spline shaft. The No. 1 elastic collar for
shaft 15 is installed to the groove 14¢ of the pin gear rack
hollow shaft 14 at a right side of the No. 2 gear 33, and a left
end face of the No. 1 elastic collar for shaft 15 is connected to
contact a right end face of the No. 2 gear 33 to provide axial
compression.

As shown in FIG. 2, FIG. 9, and FIG. 10, the output part
comprises eight cylindrical pin sleeves 37 of the same struc-
ture, eight cylindrical pins 38 of the same structure, a No. 6
bearing 40, a No. 4 gear 41, the No. 3 gear 3, the No. 1 shaft
end collar 5, the No. 1 screw 58, a No. 2 socket 43, the No. 7
bearing 44, and an output mechanism support shaft 46. In this
embodiment, the No. 6 bearing 40 is of the model 61904, the
No. 7 bearing 44 is of the model 16001, the No. 4 gear 41 has
33 teeth, and the No. 3 gear 3 has 16 teeth.

The output mechanism support shaft 46 comprises a flange
plate at a right end and a stepped shaft at a left end which are
integrally assembled. Revolving axes of the flange plate at the
right end and the stepped shaft at the left end are collinear
with each other. Eight cylindrical pin bores 464 of the same
structure for installing cylindrical pins 38 are uniformly
arranged in the peripheral direction on the flange plate. A
right shoulder, a No. 1 shaft neck 465, a spline shaft, and a No.
2 shaft neck 46¢ are arranged on the stepped shaft at a left end
successively from right to left, and shaft necks successively
taper.

(Left) ends of eight cylindrical pins 38 of the same struc-
ture are successively installed to eight cylindrical pin bores
46a which are uniformly arranged on a large end (flange
plate) of the output mechanism support shaft 46 by use of
interference fit. Eight cylindrical pin sleeves 37 of the same
structure are successively assembled to eight cylindrical pins
38 of the same structure. Eight cylindrical pins 38 of the same
structure and eight cylindrical pin sleeves 37 of the same
structure are connected by clearance fit and can rotate with
respect to each other freely in the circumferential direction.
The No. 6 bearing 40, the No. 4 gear 41, the No. 2 socket 43,
and the No. 7 bearing 44 are successively socketed into a
small end of the output mechanism support shaft 46. The No.
6 bearing 40 is socketed onto the No. 1 shaft neck 465 at a left
end of the output mechanism support shaft 46 by use of
interference fit. A right end face at an inner ring of the No. 6
bearing 40 contacts a shoulder at a right side of the shaft neck
465 on the output mechanism support shaft 46 to provide
axial positioning. The No. 4 gear 41 is connected with the
involute spline shaft section of the output mechanism support
shaft 46 by use of a spline pair. A right end face of the No. 4
gear 41 contacts a spline groove end face of the involute spline
shaft section to provide axial positioning. The No. 2 socket 43
is socketed onto an involute spline of the output mechanism
support shaft 46 by use of clearance fit, and a right end face of
the No. 2 socket 43 is connected to contact a left end face of
the No. 4 gear 41. The No. 7 bearing 44 is assembled to the
shaft neck 46¢ of the output mechanism support shaft 46. An
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inner ring right end face of the No. 7 bearing 44 is connected
to contact a left end face of the No. 2 socket 43 to provide axial
positioning.

An internal splines bore is arranged at a center of the No. 3
gear 3, which is installed on the involute spline shaft section
604 at a right end of the spool 60 of the steering pinion part by
use of a spline pair. A left end face of the No. 3 gear 3 contacts
the spline groove end face of the involute spline shaft section
to provide axial positioning. The No. 1 shaft end collar 5 and
the No. 1 screw 58 are further screwed into an axial end
central threaded bore 60c in a right end face of the steering
pinion shaft 1. A left end face of the No. 1 shaft end collar 5
is connected to contact a right end face of the No. 3 gear 3.
Once the No. 1 screw 58 is screwed into the threaded bore
60c¢, it fastens the No. 3 gear 3 to the spline shaft 60a at a right
end of the spool 60 by an axial positioning function of the No.
1 shaft end collar 5. The No. 3 gear 3 and the No. 4 gear 41 are
driven by external toothing.

As shown in FIG. 2 and FIG. 12, the shell part comprises an
upper cover 19, an upper shell 16, an intermediate shell 11,
the lower shell 4, the valve body 2, a No. 1 bearing end cover
20, a No. 2 bearing end cover 25, and a No. 3 bearing end
cover 45.

The No. 1 bearing end cover 20, the No. 2 bearing end
cover 25, and the No. 3 bearing end cover 45 comprise a small
end with an external hexagon nut and a large-end end cover
with external threads which are integrally assembled. A bore
is arranged at a center of the No. 1 bearing end cover 20 for
installing an unthreaded shaft section at a right end of the
input shaft 21.

As shown in FIG. 2, FIG. 12, and FIG. 14, the valve body
2 is a shell-type structural member, and comprises two rotary
bodies which run through each other. An upper portion of the
valve body is a cylinder shaped rotary body, and a lower
portion is a disc shaped rotary body. The cylinder shaped
rotary body at the upper portion of the valve body 2 belongs
to the rotary hydraulic valve 50, and acts as the valve body.
The disc shaped rotary body at the lower portion of the valve
body 2 belongs to a shell part of the cycloidal-pin wheel type
transmission mechanism 49, and acts as a bearing seatbore. A
left end face and a right end face of the valve body 2 are
parallel with each other. An upper end of the valve body 2 is
provided with a pinion shaft bore 24 for installing the steering
pinion shaft 1. A lower end of the valve body 2 is provided
with a bearing bore 25 for installing the No. 7 bearing 44. A
left end of the bearing bore 24 is provided with a threaded
bore 2¢ for installing the No. 3 bearing end cover 45. A
revolving axis of the bearing bore 25 is collinear with that of
the threaded bore 2¢, and is parallel with the revolving axis of
the pinion shaft bore 2a. Three convex lugs of the same
structure are arranged radially on a left end face and a right
end face of the valve body 2. Three left convex lugs of the
same structure are arranged around a left end of the pinion
shaft bore 2a for purpose of fastening. The three left convex
lugs of the same structure are provided with bolt bores 2e.
Three right convex lugs of the same structure are arranged
around a right end of the bearing bore 26 for purpose of
fastening, and bolt bores 2d are arranged in three right convex
lugs of the same structure. In a similar manner with the valve
body of the rotary hydraulic valve in the existing hydraulic
power assisted steering system, four oil bores with internal
threads (not shown) are arranged the external cylindrical sur-
face of the valve body bore section 2a, namely, a high-pres-
sure oil bore, a low-pressure oil bore, a hydraulic cylinder left
chamber oil bore, and a hydraulic cylinder right chamber oil
bore.
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As shown in FIG. 2, FIG. 12, and FIG. 15, the lower shell
4 comprises a shell piece which is formed by two torus run-
ning through each other. A small internal chamber 4¢ and a
large internal chamber 4d are formed in the shell and com-
municate with each other. A bearing bore 4e is arranged at a
right end of the large internal chamber 4d. A revolving axis of
the large internal chamber 4d is collinear with that of the
bearing bore 4e and is parallel with a revolving axis of the
small internal chamber 4¢. Three right side convex lugs of the
same structure are arranged around the right end bosses of the
small internal chamber 4¢ and the large internal chamber 44,
and bolt bores 4a are arranged at centers of the convex lugs.
Three left side convex lugs of the same structure are arranged
around the left end of the small internal chamber 4¢ and the
large internal chamber 44, and threaded bores 45 are arranged
at centers of the convex lugs.

As shown in FIG. 2, FIG. 12, and FIG. 16, the intermediate
shell 11 is a cylinder-type structural member. A right internal
circular bore 11c¢, a bearing bore 11d, and a left internal
chamber 11e with revolving axes which are collinear with
each other are successively arranged from right to left at a
center of the cylinder. A circular-arc-shaped small boss inter-
nal chamber is formed at an upper portion of the right internal
circular bore 11¢ of the intermediate shell 11, and runs
through the right internal circular bore 11c. A right end of the
intermediate shell 11 is provided with three right side convex
lugs of the same structure for installing, and threaded bores
11a are arranged at centers of the convex lugs. A left end of
the intermediate shell 11 is provided with three left side
convex lugs of the same structure for installing, and threaded
bores 115 are arranged at centers of the convex lugs.

As shown in FIG. 2, FIG. 12, and FIG. 17, the upper shell
16 is an irregular cylinder-type structural member. A right
upper internal chamber 164, an upper bore 16¢, a bearing bore
16g, and a groove 16/ are arranged successively from right to
left on an upper end of the upper shell 16. A right lower
internal chamber 164, abearing bore 165, an in-bore flange of
the bearing bore 165, and a left lower bore 16/ are arranged
successively from right to left on a lower end of the upper
shell 16. Three left side convex lugs of the same structure are
arranged around a left end of the upper shell 16. Bolt bores 16/
are formed at center of the convex lugs. Three right side
convex lugs of the same structure are arranged around the
right end of the upper shell 16, and threaded bores 16¢ are
formed at centers of convex lugs. Revolving axes of the right
upper internal chamber 16d, the upper bore 16¢, and the
bearing bore 16g are collinear with each other. Revolving
axes of the right lower internal chamber 164, the bearing bore
165, the in-bore flange of the bearing bore 165, and the left
lower bore 16i are collinear with each other. Revolving axes
of the upper bore 16¢ and that of the left lower bore 16/ are
parallel with each other.

As shown in FIG. 2, FIG. 12, and FIG. 18, the upper cover
19 is an irregular disc structural member. An upper threaded
bore 194 and an upper bearing bore 19¢ are arranged succes-
sively from right to left on an upper end of the upper cover 19.
Revolving axes of the upper threaded bore 194 and the upper
bearing bore 19¢ are collinear with each other. A lower
threaded bore 194 and a lower bearing bore 195 are arranged
successively from right to left on a lower end of the upper
cover 19. Revolving axes of the lower threaded bore 19a¢ and
the lower bearing bore 195 are collinear with each other. The
revolving axis of the upper bearing bore 19¢ is parallel with
that of the lower bearing bore 195. A rear upper bore 19¢ is
arranged at a rear side of the upper bearing bore 19¢, and two
bolt bores 19¢ of the same structure, a bolt bore 197, and a
threaded bore 19/ are arranged around the upper cover 19.
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As shown in FIG. 2, FIG. 4, FIG. 12, FIG. 17, and F1G. 18,
the input shaft 21 in the input part adopts two No. 2 bearings
22 of the same structure, which are installed to the bearing
bore 16g at an upper end of the upper shell 16 and the upper
bearing bore 19¢ at an upper end of the upper cover 19. The
No. 1 elastic collar for bore 13 is stuck in the groove 16/ in the
upper shell 16, so that an outer ring of the No. 2 bearing 22 at
a left side is fastened into the bearing bore 16g of the upper
shell 16. The No. 1 bearing end cover 20 is socketed to a
slender shaft neck at a right end of the input shaft 21, and is
engaged with the upper threaded bore 194 of the upper cover
19 by rotation. A left end face of the No. 1 bearing end cover
20 is connected to contact a right end face at an outer ring of
the No. 2 bearing 22 at a right side, so as to provide axial
positioning for the No. 2 bearing 22 at the right side.

As shown in FIG. 2, FIG. 6, FIG. 12, FIG. 17, and F1G. 18,
the intermediate shaft 26 in the intermediate shaft part adopts
two No. 3 bearings 24 of the same structure, which are
installed to the bearing bore 165 at an intermediate position of
the upper shell 16 and the lower bearing bore 195 of the upper
cover 19. An outer ring of the No. 3 bearing 24 at a left side is
installed to the bearing bore 165 of the upper shell 16, and a
left end face of'its outer ring is connected to contact aright end
face of a flange at a left side of the bearing bore 165 of the
upper shell 16 to provide axial positioning. An outer ring of
the No. 3 bearing 24 at a right side is installed to the lower
bearing bore 196 of the upper cover 19. The No. 2 bearing end
cover 25 is engaged with the lower threaded bore 194 in the
upper cover 19 by rotation. A left end face of the No. 2 bearing
end cover 25 is connected to contact a right end face at an
outer ring of the No. 3 bearing 24 at a right side, so as to
provide axial positioning for the No. 3 bearing 24 at a right
side. The No. 1 socket 27 is assembled to the involute spline
shaft 265 of the intermediate shaft 26 between the No. 6 gear
23 and the No. 3 bearing 24 at a right side. A left end face of
the No. 1 socket 27 is connected to contact a right end face of
the No. 6 gear 23, and a right end face of the No. 1 socket 27
is connected to contact a left end face of the No. 3 bearing 2
at a right side.

As shown in FIG. 2, FIG. 8, FIG. 12, and FIG. 16, the pin
gear rack hollow shaft 14 in the pin gear ring part adopts two
No. 1 bearings 9 of the same structure, both of which are
installed in the bearing bore 114 at a central position of the
intermediate shell 11. An outer ring of two No. 1 bearings 9 of
the same structure is connected with the bearing bore 11d by
use of interference fit, and a right end face at an outer ring of
the No. 1 bearing 9 at a right side is connected to contact a left
end face of a flange at aright end ofthe bearing bore 11d of the
intermediate shell 11 to provide axial positioning.

As shownin FIG. 2, FIG. 7, and FIG. 13, the eccentric shaft
18 in the eccentric shaft part adopts two No. 4 bearings 32 of
the same structure, which are installed to the bearing bore
145, 14g at both sides of the middle unthreaded bore of the pin
gear rack hollow shaft 14. An outer ring of the No. 4 bearing
32 at a left side is installed to the bearing bore 14g of the pin
gear rack hollow shaft 14. A left end face at an outer ring of the
No. 4 bearing 32 at a left side is connected to contact a right
end face of an inner flange of the bearing bore 14g of the pin
gear rack hollow shaft 14 to provide axial positioning, An
outer ring of the No. 4 bearing 32 at a right side is installed to
the bearing bore 145 of the pin gear rack hollow shaft 14. The
No. 2 elastic collar for bore 17 is assembled in the groove 14a
of'the pin gear rack hollow shaft 14. A left end face of the No.
2 elastic collar for bore 17 is connected to contact a right end
face at an outer ring of the No. 4 bearing 32 at a right side, so
that the No. 4 bearing 32 at a right side is fastened into the
bearing bore 145 of the pin gear rack hollow shaft 14.
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As shown in FIG. 2, F1G. 9, FIG. 10, FIG. 12, F1G. 14, and
FIG. 15, the output mechanism support shaft 46 in the output
part adopts the No. 6 bearing 40 and the No. 7 bearing 44
which are installed to the bearing bore 4e of the lower shell 4
and the bearing bore 25 at a lower end of the valve body 2,
respectively. A left end face at an outer ring of the No. 6
bearing 40 is connected to contact a right end face of an inner
flange of the bearing bore 4e of the lower shell 4 to provide
axial positioning. The No. 3 bearing end cover 45 is engaged
with the threaded bore 2¢ of the valve body 2 by rotation. A
right end face of the No. 3 bearing end cover 45 is connected
to contact a left end face at an outer ring of the No. 7 bearing
44, s0 as to provide axial positioning for the No. 7 bearing 44.

All parts in the cycloidal-pin wheel type transmission
mechanism 49 as described above are assembled in the fol-
lowing manner. Firstly, the assembling manner of each part
shell is described.

As shown in FIG. 2, FIG. 5, FIG. 12, FIG. 17, and FIG. 18,
the servo motor 28, the upper cover 19, and the upper shell 16
are connected together by three No. 2 internal hexagon socket
head bolts 42 and No. 1 internal hexagon socket head bolts 29.
In particular, one of the hexagon socket head bolts 42 passes
through the upper one of two bolt bores 19¢ of the upper cover
19, and is connected with a front thread of three threaded
bores 16e of the upper shell 16. Another hexagon socket head
bolt 42 passes through a lower one of two boltbores 19¢ of the
upper cover 19, and is connected with a lower thread of three
threaded bores 16¢ of the upper shell 16. A further one of the
hexagon socket head bolts 42 passes through a lower one of
two bolt bores 28a of the servo motor 28, and is connected
with a thread of the threaded bore 19/ of the upper cover 19.
The No. 1 internal hexagon socket head bolt 29 passes
through an upper one of two bolt bores 28a of the servo motor
28, passes through the bolt bore 19f'of two bolt bores 19¢ of
the upper cover 19, and is connected with a rear thread of
three threaded bores 16e of the upper shell 16.

As shown in FIG. 2, FIG. 12, FIG. 16, and FIG. 17, the
upper shell 16 and the intermediate shell 11 are connected
together by three No. 2 internal hexagon socket head bolts 42.
In particular, one of the hexagon socket head bolts 42 passes
through a front one of three bolt bores 16/ of the upper shell
16, and is connected with a front thread of three threaded
bores 11a of the intermediate shell 11. Another hexagon
socket head bolt 42 passes through a rear one of three bolt
bores 16/ of the upper shell 16, and is connected with a rear
thread of three threaded bores 11a of the intermediate shell
11. A further hexagon socket head bolt 42 passes through a
lower one of three bolt bores 16/ of the upper shell 16, and is
connected with a lower thread of three threaded bores 11a of
the intermediate shell 11.

As shown in FIG. 2, FIG. 12, FIG. 15, and FIG. 16, the
intermediate shell 11 and the lower shell 4 are connected
together by three No. 2 internal hexagon socket head bolts 42.
In particular, one of the hexagon socket head bolts 42 passes
through a front one of three bolt bores 4a of the lower shell 4,
and is connected with a front thread of three threaded bores
115 of the intermediate shell 11. Another hexagon socket
head bolt 42 passes through a rear one of three bolt bores 4a
of the lower shell 4, and is connected with a rear thread of
three threaded bores 115 of the intermediate shell 11. A
further one of the hexagon socket head bolts 42 passes
through a lower one of three bolt bores 4a of the lower shell 4,
and is connected with a lower thread of three threaded bores
115 of the intermediate shell 11.

As shown in FIG. 2, FIG. 12, FIG. 14, and FIG. 15, the
lower shell 4 and the valve body 2 are connected together by
three No. 2 internal hexagon socket head bolts 42. In particu-
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lar, one of the hexagon socket head bolts 42 passes through a
front one of three bolt bores 2d of the valve body 2, and is
connected with a front thread of three threaded bores 45 of the
lower shell 4. Another hexagon socket head bolt 42 passes
through a rear one of three bolt bores 24 of the valve body 2,
and is connected with a rear thread of three threaded bores 45
of'the lower shell 4. A further one of the hexagon socket head
bolts 42 passes through a lower one of three bolt bores 2d of
the valve body 2, and is connected with a lower thread of three
threaded bores 456 of the lower shell 4.

As shown in FIG. 1, FIG. 2, F1G. 12, and FIG. 14, the valve
body 2 and the steering box shell of the steering box 51 are
connected together by three No. 2 internal hexagon socket
head bolts 42, and an upper end face of the steering box shell
of the steering box 51 is provided with three threaded bores
corresponding to three bolt bores 2e of the valve body 2. In
particular, one of the hexagon socket head bolts 42 passes
through a front one of three bolt bores 2e of the valve body 2,
and is connected with a thread of a corresponding threaded
bore among three threaded bores of the steering box shell of
the steering box 51. Another hexagon socket head bolt 42
passes through a rear one of three bolt bores 2e of the valve
body 2, and is connected with a thread of a corresponding
threaded bore among three threaded bores of the steering box
shell of the steering box 51. A further one of the hexagon
socket head bolts 42 passes through a lower one of three bolt
bores 2e of the valve body 2, and is connected with a thread of
a corresponding threaded bore among three threaded bores of
the steering box shell of the steering box 51.

Secondly, the relative position relationship among parts in
the cycloidal-pin wheel type transmission mechanism 49 is
described hereinafter.

The No. 1 gear 12 of the input part extends into a circular-
arc-shaped boss internal chamber at an upper portion of a
right internal chamber 11¢ of the intermediate shell 11. The
input shaft 21 of the input part passes through the upper
bearing bore 19¢ of the upper cover 19 and the upper bore 16¢
of'the upper shell 16, and then extends deeply into the circu-
lar-arc-shaped boss internal chamber at an upper portion of
the right internal chamber 11¢ ofthe intermediate shell 11. An
output shaft of the servo motor 28 of the servo motor part
passes through the rear upper bore 19g of the upper cover 19,
and extends deeply into the right upper internal chamber 164
of'the upper shell 16. The No. 5 gear 30 of the servo motor 28
extends into the right upper internal chamber 164 of the upper
shell 16. The No. 6 gear 23 of the intermediate shaft 26 of the
intermediate shaft part extends into the right lower internal
chamber 16a of the upper shell 16. The intermediate shaft 26
is supported in the lower bearing bore 195 of the upper cover
19 and the bearing bore 165 of the upper shell 16. The No. 2
gear 33 of the pin gear ring part extends deeply inside the right
internal chamber 11c¢ of the intermediate shell 11. The elec-
tromagnetic clutch 31 extends into the left lower bore 16i of
theupper shell 16. A left end flange of the pin gear rack hollow
shaft 14, the supporting ring 7, the pin gear 8 and the cycloidal
wheel 39 of the pin gear ring part, as well as a right end flange
of'the output mechanism support shaft 46, the cylindrical pins
38, the cylindrical pin sleeves 37 of the output part, are
installed to the left internal chamber 11e of the intermediate
shell 11. Eight cylindrical pin sleeves 37 of the same structure
of'the output part are assembled with eight cylindrical pins 38
of'the same structure, respectively, and then installed to eight
cylindrical pin bores 39¢ of the cycloidal wheel 39 of the
eccentric shaft part, and the No. 4 gear 41 of the output part
extends into the large internal chamber 44 of the lower shell 4.
The No. 3 gear 3 of steering pinion shaft part extends into the
small internal chamber 4¢ of the lower shell 4.
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The No. 1 gear 12 of the input part is engaged with the No.
2 gear 33 ofthe pin gear ring part by external toothing, and the
No. 5 gear 30 at an output end of the servo motor 28 of the
servo motor part is engaged with the No. 6 gear 23 of the
intermediate shaft part by external toothing. The involute
spline shaft section at a left end of the intermediate shaft 26 is
connected with an input end of the electromagnetic clutch 31
by an involute spline pair, and the involute spline shaft section
at a right end of the eccentric shaft 18 is connected with an
output end of the electromagnetic clutch 31 by an involute
spline pair. The No. 3 gear 3 of the output part is engaged with
the No. 4 gear 41 of the output part by external toothing, and
the cycloidal wheel 39 of the eccentric shaft part is engaged
with twenty-six pin gears 8 of the same structure which are
uniformly arranged the circumference of the pin gear ring
part.

The automobile active steering system the present inven-
tion operates under the following principle.

In the automobile active steering system, the cycloidal-pin
wheel type transmission mechanism 49 has two input ends
which are independent from each other, and a common output
end. One of the input ends is controlled by an input from the
steering hand wheel 47, and the other input end is controlled
by an input from the motor 28. The output end is connected
with the steering box 51. The power is transmitted in the
following two routes.

Route 1: the steering hand wheel 47-the steering column
48-the input shaft 21-the No. 1 gear 12-the No. 2 gear 33-the
pin gear rack hollow shaft 14-the pin gear 8-the cycloidal
wheel 39-the cylindrical pin sleeves 37-the cylindrical pins
38-the output mechanism support shaft 46-the No. 4 gear
41-the No. 3 gear 3-the spool 60-the torsion bar 61-the steer-
ing pinion shaft 1-the steering box 51.

Route 2: the motor 28-the No. 5 gear 30-the No. 6 gear
23-the intermediate shaft 26-the electromagnetic clutch
31-the eccentric shaft 18-the No. 5 bearing 36-the cycloidal
wheel 39-the cylindrical pin sleeves 37-the cylindrical pins
38-the output mechanism support shaft 46-the No. 4 gear
41-the No. 3 gear 3-the spool 60-the torsion bar 61-the steer-
ing pinion shaft 1-the steering box 51.

In order to save the power consumption during normal
operation, the electromagnetic clutch 31 adopts a breakdown
electromagnetic clutch. When the motor 28 operates nor-
mally, the electromagnetic clutch 31 is de-energized to close,
so that the intermediate shaft 26 and the eccentric shaft 18 is
connected as an integral piece. When only route 1 operates,
the motor 28 follows freely, because the cycloidal wheel 39
has a counterforce against the pin gear 8, and the counterforce
will act on the steering hand wheel 47 to disturb the driver.
When the motor 28 breaks down, the electromagnetic clutch
31 is energized to disconnect, and route 1 can still operate in
this case without being affected by the failure of the motor.

By modifying the number of teeth of the No. 1 gear 12 and
the No. 2 gear 33, the number of teeth of the No. 3 gear 3 and
the No. 4 gear 41, the number of teeth ofthe No. 5 gear 30 and
the No. 6 gear 23, the number of teeth of the cycloidal wheel
39 of the cycloidal-pin wheel type transmission mechanism
and the pin gear 8, it is possible to obtain different values of
transmission ratio between the input end and the output end of
steering wheel, and between the input end and the output end
of the motor.

As can be seen from the above analysis, the automobile
active steering system can realize steering in an active man-
ner. The newly added freedom controlled by the motor can
provide a superimposed steering angle for the steering box.
As aresult, when the motor breaks down, the electromagnetic
clutch automatically interrupt the connection, so that the
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steering hand wheel can directly provide input to the steering
box and thus control the automobile steering. Namely, a
novel, reliable, and compact steering system is provided.

Although the present invention has been described above
with reference to specific embodiments, it should be under-
stood that the limitations of the described embodiments are
merely for illustrative purpose and by no means limiting.
Instead, the scope of the disclosure is defined by the appended
claims rather than by the description, and all variations that
fall within the range of the claims are intended to be embraced
therein. Thus, other embodiments than the specific ones
described above are equally possible within the scope of these
appended claims.

What is claimed is:

1. An automobile active steering system with a cycloidal-
pin wheel mechanism, characterized in that, the automobile
active steering system comprises:

a steering hand wheel (47),

a steering shaft (52),

a No. 1 universal joint (53),

a steering transmission shaft (48),

a No. 2 universal joint (54),

a cycloidal-pin wheel transmission mechanism (49),

a rotary hydraulic valve (50), and

a steering box (51);

wherein the steering hand wheel (47) is connected with an

upper end of the steering shaft (52) by use of a spline
pair, a lower end of the steering shaft (52) is connected
with an upper end of the steering transmission shaft (48)
by use of the No. 1 universal joint (53), the other end of
the steering transmission shaft (48) is connected with a
right end of an input shaft (21) in the cycloidal-pin wheel
transmission mechanism (49) by use of the No. 2 uni-
versal joint (54), a No. 3 gear (3) of the cycloidal-pin
wheel transmission mechanism (49) is connected with a
right end of a steering pinion shaft (1) of the rotary
hydraulic valve (50) by use of a spline pair, and a steer-
ing pinion (1e) of the steering pinion shaft (1) is engaged
with a rack part of the steering box (51).

2. The automobile active steering system of claim 1, char-
acterized in that, the steering hand wheel (47) is a three-spoke
or four-spoke steering wheel; the steering transmission shaft
(48) comprises a tube with internal splines and a shaft with
external splines which are assembled together, and the tube
with internal splines and the shaft with external splines are
connected in a sliding manner;

the rotary hydraulic valve (50) comprises a valve body (2)

and a steering pinion part, and the steering pinion part
comprises the steering pinion shaft (1); and

an upper end of a valve body (2) is provided with a pinion

shaft bore (2a) for installing the steering pinion shaft (1);
a lower end of the valve body (2) is provided with a
bearing bore (2b) for installing a No. 7 bearing (44), a
left end of the bearing bore (26) is provided with a
threaded bore (2¢) for installing a No. 3 bearing end
cover (45), a revolving axis of the bearing bore (26) for
installing the No. 7 bearing (44) is collinear with that of
the threaded bore (2¢) for installing the No. 3 bearing
end cover (45), a revolving axis of a pinion shaft bore
(2a) is parallel with that of the bearing bore (25) for
installing the No. 7 bearing, three bores (2¢) of the same
structure for installing bolts are uniformly arranged in a
left end face of the valve body (2), three bolt bores (2d4)
of the same structure for installing bolts are uniformly
arranged in a right end face of the valve body (2), and the
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steering pinion shaft (1) is installed to and rotationally
connected with the pinion shaft bore (2a) at an upper end
of'the valve body (2).
3. The automobile active steering system of claim 1, char-
acterized in that, the cycloidal-pin wheel transmission
mechanism (49) comprises an input part, a servo motor part,
an intermediate shaft part, an eccentric shaft part, a pin gear
ring part, an output part, a shell part, and an electromagnetic
clutch (31);
the shell part comprises the valve body (2), a lower shell
(4), an intermediate shell (11), an upper shell (16), an
upper cover (19), a No. 1 bearing end cover (20), a No.
2 bearing end cover (25), and a No. 3 bearing end cover
(45);
the valve body (2), the lower shell (4), the intermediate
shell (11), the upper shell (16), and the upper cover (19)
are successively connected and fastened by bolts, the
No. 1 bearing end cover (20) is connected with a thread
of'an upper threaded bore (194) of the upper cover (19),
the No. 2 bearing end cover (25) is connected with a
thread of a lower threaded bore (19a) of the upper cover
(19), the No. 3 bearing end cover (45) is connected with
a thread of the threaded bore (2¢) of the valve body (2);

the input shaft (21) of the input part is installed to a bearing
bore (16g) at an upper end of the upper shell (16) and an
upper bearing bore (19¢) at an upper end of the upper
cover (19) by use of two No. 2 bearings (22) of the same
structure, an intermediate shaft (26) of the intermediate
shaft part is installed to a bearing bore (165) at an inter-
mediate position of the upper shell (16) and a lower
bearing bore (195) of the upper cover (19) by use of two
No. 3 bearings (24) of the same structure, the servo
motor part is installed to a right end face of a rear upper
bore (19g) of the upper cover (19) by use of a shell in a
servo motor (28), a No. 5 gear (30) of the servo motor
partis engaged with a No. 6 gear (23) of the intermediate
shaft part, the pin gear ring part is installed to a bearing
bore (11d) of the intermediate shell (11) by use of a pin
gear rack hollow shaft (14) in the pin gear ring part and
two No. 1 bearings (9) of the same structure, a No. 2 gear
(33) which is installed to a right end of the pin gear rack
hollow shaft (14) is engaged with a No. 1 gear (12) of the
input part, a No. 1 bearing bore (145) and aNo. 2 bearing
bore (14g) are installed to the pin gear rack hollow shaft
(14) by use of an eccentric shaft (18) in the eccentric
shaft part and two No. 4 bearings (32) of the same
structure and are rotationally connected with each other,
the output part is installed to a bearing bore (4e) of the
lower shell (4) and a bearing bore (2b) at a lower end of
the valve body (2) by use of an output mechanism sup-
port shaft (46) in the output part, a No. 6 bearing (40),
and a No. 7 bearing (44), the output mechanism support
shaft (46) is engaged with a cylindrical pin (38) and a
cycloidal wheel (39) of the eccentric shaft part by use of
a cylindrical pin sleeve (37), the electromagnetic clutch
(31) is connected between the eccentric shaft (18) of the
eccentric shaft part and the intermediate shaft (26) of the
intermediate shaft part, a steering pinion shaft part is
installed to the pinion shaft bore (2a) at an upper end of
the valve body (2) by use of the steering pinion shaft (1)
and is rotationally connected with the pinion shaft bore
(2a), and the No. 3 gear (3) and a No. 4 gear (41) of the
output part are engaged with each other; and

the eccentric shaft (18) is a rod structural member, the

eccentric shaft (18) comprises a right section shaft, a No.
1 shaft neck (184), a middle unthreaded shaft, a No. 2
shaft neck (184), and an eccentric unthreaded shaft neck
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(18¢) which are successively and integrally connected, a
left end of the eccentric unthreaded shaft neck (18¢) is
provided with a stopping slot, revolving axes of the right
section shaft, the No. 1 shaft neck (18a), the middle
unthreaded shaft, and the No. 2 shaft neck (185) are
collinear with each other, a revolving axis of the eccen-
tric unthreaded shaft neck (18c¢) is parallel with that of
the No. 2 shaft neck (185), and an eccentric distance
between revolving axes of the eccentric unthreaded shaft
neck and the No. 2 shaft neck is 1 mm.

4. The automobile active steering system of claim 3, char-
acterized in that, the pin gear rack hollow shaft (14) is a rotary
body comprising a flange plate at a left end and a cylinder at
a right end which are integrally assembled, revolving axes of
the flange plate and the cylinder are collinear with each other,
twenty-six pin gear bores (14£) of the same structure are
uniformly arranged in the flange plate for installing pin gears
(8), two No. 1 unthreaded shaft necks (14d) of the same
structure and a spline shaft section are successively arranged
on a cylinder outer circumferential face at a right side of the
flange plate, a No. 1 groove (14¢) is arranged between two
No. 1 unthreaded shaft necks (14d) of the same structure, a
shoulder is arranged at a left end of the No. 1 shaft neck (144)
at aleft end, a No. 2 groove (14¢) is arranged at a right end of
the spline shaft section; a stepped bore is arranged at a center
of the cylinder, the No. 1 bearing bore (145), a middle
unthreaded bore, and the No. 2 bearing bore (14g) are
arranged successively from right to left; the No. 1 bearing
bore (145) and the No. 2 bearing bore (14g) are of the same
diameter, a groove (14a) is arranged in a right inner wall of the
No. 1 bearing bore (145), the middle unthreaded bore has a
diameter larger than that of the No. 1 bearing bore (1454) and
the No. 2 bearing bore (14g), and an in-bore positioning
convex shoulder is arranged at a left end of the No. 2 bearing
bore (14g).

5. The automobile active steering system of claim 3, char-
acterized in that, the pin gear ring part further comprises a
supporting ring (7), twenty-six pin gears (8) of the same
structure, a No. 1 elastic collar for shaft (15), and a No. 2
elastic collar for shaft (34);

the pm gear (8) comprises a left small-diameter section and

a right large-diameter section, the right large-diameter
section is an unthreaded shaft, a left section of the left
small-diameter section is provided with external
threads, a right section of the left small-diameter section
is an unthreaded shaft neck, and a chamfer is arranged
between the left small-diameter section and the right
large-diameter section; and

large end unthreaded shafts of twenty-six pin gears (8) of

the same structure are successively installed to twenty-
six pin gear bores (14f) which are uniformly arranged on
a large disc end of the pin gear rack hollow shaft (14) by
use of interference fit, twenty-six bores in the supporting
ring (7) which are aligned with twenty-six pin gear bores
(14f) in the large disc end are assembled to small end
unthreaded shaft necks at a left section of twenty-six pin
gears (8), respectively, a right end face of the supporting
ring (7) is connected to contact the chamfer between
small end shaft necks at a left section of twenty-six pin
gears (8) of the same structure and large end shaft necks
of the pin gears (8), thirteen nuts of the same structure
are alternately installed to a small end of thirteen pin
gears (8) among the twenty-six pin gears (8) of the same
structure by use of threads, the No. 1 bearing (9) at a left
side is assembled to a left side of the No. 1 shaft neck
(14d) of the pin gear rack hollow shaft (14), a left end
face at an inner ring of the No. 1 bearing (9) at a left side
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is connected to contact a right end face of a left side
shoulder of the No. 1 shaft neck (14d), the No. 2 elastic
collar for shaft (34) is assembled to the No. 1 groove
(14e) of the pin gear rack hollow shaft (14), the No. 1
bearing (9) at a right side is assembled to a right end the
No. 1 shaft neck (144) of the pin gear rack hollow shaft
(14), the No. 2 gear (33) is assembled to an involute
spline shaft of the pin gear rack hollow shaft (14), the
No. 1 elastic collar for shaft (15) is installed to the No. 2
groove (14c¢) of the pin gear rack hollow shaft (14) at a
right side of the No. 2 gear (33), and the No. 2 elastic
collar for shaft (34) is assembled to the No. 1 groove
(14e¢) of the pin gear rack hollow shaft (14).

6. The automobile active steering system of claim 4, char-
acterized in that, the output part further comprises eight cylin-
drical pin sleeves (37) of the same structure, eight cylindrical
pins (38) of the same structure, the No. 6 bearing (40), the No.
4 gear (41), the No. 3 gear (3), a No. 1 shaft end collar (5), a
No. 1 screw (58), a No. 2 socket (43), the No. 7 bearing (44),
and the output mechanism support shaft (46);

left ends of eight cylindrical pins (38) of the same structure
are successively installed to eight cylindrical pin bores
(46a) which are uniformly arranged in the flange plate at
a large end of the output mechanism support shaft (46)
by use of interference fit, eight cylindrical pin sleeves
(37) of the same structure are successively assembled to
eight cylindrical pins (38) of the same structure by use of
clearance fit, the No. 6 bearing (40) is assembled to the
No. 1 shaft neck (465) of the output mechanism support
shaft (46) by use of interference fit, a right end face at an
inner ring of the No. 6 bearing (40) is connected to
contact a shoulder at a right side of the No. 1 shaft neck
(46b) of the output mechanism support shaft (46), a left
end face at an outer ring of the No. 6 bearing (40) is
connected to contact a right end face of an inner flange of
the bearing bore (4e) of the lower shell (4), the No. 4 gear
(41) is assembled to the spline shaft of the output mecha-
nism support shaft (46) by use of a spline pair, the No. 2
socket (43) is assembled to the spline shaft at a left side
of'the No. 4 gear (41) bu use of clearance fit, a right end
face of the No. 4 gear (41) contacts the spline groove end
face of the involute spline shaft, a right end face of the
No. 2 socket (43) is connected to contact a left end face
of the No. 4 gear (41), the No. 7 bearing (44) is
assembled to the No. 2 shaft neck (46¢) of the output
mechanism support shaft (46), a right end face at an
inner ring of the No. 7 bearing (44) is connected to
contact a left end face if the No. 2 socket (43), and a left
end face at an outer ring of the No. 7 bearing (44) is
connected to contact a right end face of the No. 3 bearing
end cover (45).

7. An automobile active steering system with a cycloidal-

pin wheel component, characterized in that, comprises:

a steering wheel;

a steering driving component, which is connected with the
steering wheel for transmitting a steering angle of the
steering wheel;

a servo motor driving component, which is capable of
providing an additional steering angle;

a cycloidal-pin wheel component, which is capable of
receiving the steering angle transmitted by the steering
driving mechanism and the additional steering angle
provided by the servo motor driving component, so that
the steering angle transmitted by the steering driving
component and the additional steering angle provided
by the servo motor driving component are superimposed
and then output; and

10

15

30

35

40

45

65

28

a clutch, which selectively connects the servo motor driv-
ing component with the cycloidal-pin wheel component,

wherein the steering driving component comprises a steer-
ing shaft, a No. 1 universal joint, a steering transmission
shaft, a No. 2 universal joint which are successively
connected, wherein the No. 2 universal joint is con-
nected with an input shaft of a cycloidal-pin wheel trans-
mission component; and

wherein the steering transmission shaft comprises a tube
and a shaft sleeve which are engaged by spline and are
slidable with respect to each other to modify a length of
the steering transmission shaft.

8. The automobile active steering system of claim 7, char-

acterized in that, the cycloidal-pin wheel transmission com-
ponent further comprises:

an input shaft, which is connected with the steering driving
component and receives a steering angle output by the
steering wheel;

a cycloidal-pin wheel reductor, which is connected with the
input shaft, receives the steering angle transmitted by the
input shaft, and outputs the steering angle;

wherein the clutch is arranged between the servo motor
driving component and the cycloidal-pin wheel reduc-
tor, and the clutch selectively transmits the steering
angle output by the servo motor driving component to
the cycloidal-pin wheel reductor.

9. The automobile active steering system of claim 8, char-

acterized in that, the servo motor driving component com-
prises:

a servo motor;

a No. 5 gear which is connected with the servo motor,
wherein revolving axes of the No. 5 gear and the servo
motor are coaxial;

an intermediate shaft and a No. 6 gear, wherein revolving
axes of the intermediate shaft and the No. 6 gear are
coaxial, and the No. 5 gear is engaged with the No. 6 gear
to transmit the steering angle output by the servo motor
to the intermediate shaft.

10. The automobile active steering system of claim 9, char-

acterized in that, the cycloidal-pin wheel reductor comprises:

an eccentric shaft;

a cycloidal wheel, which is connected with an end of the
eccentric shaft in a coaxial manner, wherein the cycloi-
dal wheel is driven by the eccentric shaft to rotate eccen-
trically, and the cycloidal wheel is provided with cylin-
drical pin bores;

a pin gear rack hollow shaft, which is of a hollow configu-
ration;

pin gears, which are arranged on the pin gear rack hollow
shaft in a circular manner, wherein the cycloidal wheel is
engaged with the pin gears; and

an output mechanism support shaft, which is provided with
cylindrical pins and cylindrical pin sleeves, wherein the
cylindrical pins and cylindrical pin sleeves are engaged
with the cylindrical pin bores, and the cycloidal wheel
eccentric rotates to drive the output mechanism support
shaft to rotate around its axis;

wherein the pin gear rack hollow shaft is connected with
the input shaft, receives the steering angle output by the
input shaft, and transmits the steering angle to the output
mechanism support shaft; and

wherein the eccentric shaft can receive the steering angle
transmitted by the servo motor driving mechanism via
the clutch and transmit the steering angle to the output
mechanism support shaft.

11. The automobile active steering system of claim 10,

characterized in that, the pin gear rack hollow shaft and the
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input shaft are driven by use of a pair of No. 1 gear and No. 2
gear which are engaged with each other, the No. 1 gearand the
input shaft are connected in a coaxial manner, and the No. 2
gear and the pin gear rack hollow shaft are connected in a
coaxial manner.

12. The automobile active steering system of claim 11,
characterized in that, the automobile active steering system
further comprises a rotary hydraulic valve and a steering box,
wherein the rotary hydraulic valve is installed between the
cycloidal-pin wheel reductor and the steering box, so that the
cycloidal-pin wheel reductor transmits the steering angle out-
put by the output mechanism support shaft to the steering box
for steering wheels;

the rotary hydraulic valve comprises:

a valve body;

a steering pinion shaft, which is provided with four bosses,
wherein the bosses are provided with an angular groove,
a valve pocket gasket is installed in the angular groove,
and once the steering pinion shaft is inserted into the
valve body, the valve pocket gasket is compressed to
deform and closely fit to a valve body inner wall to
provide sealing;

atorsion bar, which is inserted into an axial empty chamber
of' the steering pinion shaft, and is fastened to the steer-
ing pinion shaft by use of valve pocket positioning pins;

a spool, which is fastened to the torsion bar by use of a
spool positioning pin;

wherein the spool and the output mechanism support shaft
are driven by a pair of No. 3 gear and No. 4 gear which
are engaged with each other, wherein the No. 3 gear and
the spool are connected in a coaxial manner, and the No.
4 gear and the output mechanism support shaft are con-
nected in a coaxial manner; and

the steering pinion shaft is provided with tooth shaped
sections, wherein the steering box comprises a steering
box rack, and tooth shaped sections of the pinion shaft
are engaged with the steering box rack to drive the steer-
ing box rack to move to left and/or right, thus steering the
wheels.

13. An automobile active steering system with a cycloidal-
pin wheel component, characterized in that, the automobile
active steering system comprises:

a steering wheel;

a steering driving component, which is connected with the
steering wheel for transmitting a steering angle of the
steering wheel;

a cycloidal-pin wheel transmission component, which is
connected with the steering driving component, and
receives the steering angle transmitted by the steering
driving component; and

a steering box, which is connected with the cycloidal-pin
wheel transmission component, receives a steering
angle output by the cycloidal-pin wheel transmission
component, and steers the wheels;

wherein the cycloidal-pin wheel transmission component
is further capable of applying an additional steering
angle, and the additional steering angle is superimposed
on the steering angle transmitted by the steering driving
component for outputting,

wherein the steering driving component comprises a steer-
ing shaft, a No. 1 universal joint, a steering transmission
shaft, a No. 2 universal joint which are successively
connected, wherein the No. 2 universal joint is con-
nected with an input shaft of the cycloidal-pin wheel
transmission component;

5

10

15

20

25

30

35

40

45

55

60

65

30

the steering transmission shaft comprises a tube and a shaft
sleeve which are engaged by spline and are slidable with
respect to each other to modify a length of the steering
transmission shaft.

14. The automobile active steering system of claim 13,
characterized in that, the cycloidal-pin wheel transmission
component comprises:

an input shaft, which is connected with the steering driving
component and receives the steering angle output by the
steering wheel;

a servo motor driving component, which is capable of
providing an additional steering angle;

a cycloidal-pin wheel reductor, which is connected with the
input shaft, receives the steering angle transmitted by the
input shaft, and outputs the steering angle; and

a clutch, which is arranged between the servo motor driv-
ing component and the cycloidal-pin wheel reductor,
wherein the clutch selectively transmits the steering
angle output by the servo motor driving component to
the cycloidal-pin wheel reductor.

15. The automobile active steering system of claim 14,
characterized in that, the servo motor driving component
comprises:

a servo motor;

a No. 5 gear which is connected with the servo motor,
wherein revolving axes of the No. 5 gear and the servo
motor are coaxial; and

an intermediate shaft and a No. 6 gear, wherein the inter-
mediate shaft and the No. 6 gear are connected in a
coaxial manner, and the No. 5 gear is engaged with the
No. 6 gear to transmit the steering angle output by the
servo motor to the intermediate shaft.

16. The automobile active steering system of claim 15,
characterized in that, the cycloidal-pin wheel reductor com-
prises:

an eccentric shaft;

a cycloidal wheel, which is connected with an end of the
eccentric shaft in a coaxial manner, wherein the cycloi-
dal wheel is driven by the eccentric shaft to rotate eccen-
trically, and the cycloidal wheel is provided with cylin-
drical pin bores;

a pin gear rack hollow shaft, which is of a hollow configu-
ration;

pin gears, which are arranged on the pin gear rack hollow
shaft in a circular manner, wherein the cycloidal wheel is
engaged with the pin gears;

an output mechanism support shaft, which is provided with
cylindrical pins and cylindrical pin sleeves, wherein the
cylindrical pins and cylindrical pin sleeves are engaged
with the cylindrical pin bores, and the cycloidal wheel
eccentric rotates to drive the output mechanism support
shaft to rotate around its axis;

wherein the pin gear rack hollow shaft is connected with
the input shaft, receives the steering angle output by the
input shaft, and transmits the steering angle to the output
mechanism support shaft; and

the eccentric shaft can receive the steering angle transmit-
ted by the servo motor driving mechanism via the clutch
and transmit the steering angle to the output mechanism
support shaft.

17. The automobile active steering system of claim 16,
characterized in that, the pin gear rack hollow shaft and the
input shaft are driven by use of a pair of No. 1 gear and No. 2
gear which are engaged with each other, the No. 1 gear and the
input shaft are connected in a coaxial manner, and the No. 2
gear and the pin gear rack hollow shaft are connected in a
coaxial manner.
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18. The automobile active steering system of claim 17,
characterized in that, the automobile active steering system
further comprises a rotary hydraulic valve, wherein the rotary
hydraulic valve is installed between the cycloidal-pin wheel
reductor and the steering box, so that the cycloidal-pin wheel
reductor transmits the steering angle output by the output
mechanism support shaft to the steering box for steering
wheels;

the rotary hydraulic valve comprises:
a valve body;

a steering pinion shaft, which is provided with four bosses,
the bosses are provided with an angular groove, a valve
pocket gasket is installed in the angular groove, and once
the steering pinion shaft is inserted into the valve body,
the valve pocket gasket is compressed to deform and
closely fit to a valve body inner wall to provide sealing;
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atorsion bar, which is inserted into an axial empty chamber
of the steering pinion shaft, and is fastened to the steer-
ing pinion shaft by use of valve pocket positioning pins;

a spool, which is fastened to the torsion bar by use of a
spool positioning pin;

wherein the spool and the output mechanism support shaft
are driven by a pair of No. 3 gear and No. 4 gear which
are engaged with each other, wherein the No. 3 gear and
the spool are connected in a coaxial manner, and the No.
4 gear and the output mechanism support shaft are con-
nected in a coaxial manner; and

the steering pinion shaft is provided with tooth shaped
sections, wherein the steering box comprises a steering
box rack, and tooth shaped sections of the pinion shaft
are engaged with the steering box rack to drive the steer-
ing box rack to move to left and/or right, thus steering the
wheels.



